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Helical Taper Pin Reamers 
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Reamers with Serrated Blades 
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AUTOMATICALLY THREADS, REAMS 
AND CHAMFERS CLOSE AND SHORT. 
NIPPLES | |ON BOTH ENDS!!! 
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The new LANDIS Automatic Close At the completion of the threading, 
Nipple Machine allows mass produc- and simultaneous reaming and cham 
tion of mmercial standard close, fering operations on one end of the 
short, and s 11 short nipples with- blank, the die head and vise open and 
out manual handling during the pro- thecarriage returns to loading position 


duction cycle. A single operator can leaving the semi-finished nipple in 


Supervise tw r three machines, de-_ position for transfer to the right-hand 


pending on the nipple length, for he carriage. Mechanical fingers remov 


must only f the magazines with the semi-finished nipple, turn it end 
blank Ina ren ve the finished nipples for end (A), and place it in pos tion \D 
when ejected on the work-rest bar of the right-hand : 
a 
The production cycle begins when irriage (B) 
the bla ire released automatically The semi-finished nipple is then 


from the magazine on the left-hand gripped automatically, the operations 


irriage, and gripped automatically by performed on the unfinished end (C 
the air-operated vise The left-hand and ejected when finished 

irriage then advances to the thread- (DG E). Simultaneously an 

3 / 
tarting | ind assumes a feed other blank has begun the 
g 

rate of travel equal to the lead of the cycle on the left-hand car 
thread being cut riage 


nal information on this new development in nipple production. 


WAYNESBORO, 


PENNSYLVANIA) 





Iu 
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Style B- 


Master Feed Fingers 
and Pads 






Get better performance and sav- 
ngs with Hardinge Master Feed Fin- 
gers and low cost replaceable Pads 

. interchangeable among different 
makes of automatics with the same ca- 


a 





pacity . . . available for all sizes of the 
following machines up to and including 


(0) 3%" capacity: yl on ae | saat 


BROWN & SHARPE f ‘NF \ tf y 7 <7) 
CLEVELAND i / | a? “ F ,) 
CONE PZ \ aA OF 
DAVENPORT ; 
GREENLEE ROUND HEXAGON SQUARE 


GRIDLEY AND ACME-GRIDLEY 
NATIONAL ACME 


.i NEW BRITAIN | | | | | 


— . -- | 


Each pad also furnished in Hardened Steel, Nickel Cast 
lron, or Bronze to suit all materials and classes of screw 
machine work. 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE” 
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... that’s today’s trend 

in production, too— 
thanks to the time-saving, 
effort-saving features of 


Heald grinders and Bore-Matics 


Today's high-speed production ma- 
chines have multiplied manpower 
many fold. Yet, in so doing, they have 
made the job many times easier, too. 


On Heald precision grinders and 
Bore-Matics, for example, fully auto- 
matic cycles, convenient control group- 
ing and simplified loading enable an 
operator to turn out more parts per 
hour — with greater accuracy and pre- 
cision, with less effort and fatigue. And 
Heald's improved guarding provides 
extra cleanliness and safety for every 
operation, 


Remember — when it 


comes to precision finish- 
ing, it pays to come to 
Heald. 











tHe HEA 





HEALD 








Branch Offices Chicago ° Cleveland 





190% FASTER ivr sine 


In this case HERE'S WHY 


] AUTOMATIC FEED AND RETRACTION — the surface grinding operation 
* is performed automatically, with maximum speed and precision 
simply by pushing the starting button 


2 PRECISE TAPER CONTROL — the chuck is swiveled to provide a .005 
* taper toward the center of the blade. 


3 SIMPLIFIED LOADING—the saw blade is simply placed over a cen'e’ 

* Jocating plug in the 12” magnetic gap chuck, with a drive pin 

between the teeth as an extra safeguard against slippage uncer 
heavy cuts. 


LD mACHINE COMPANY 


WORCESTER 6, MASSACHUSETTS 


° Dayton ° Detroit ° Indianapolis . New York 
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Converts AGD 
Adjustable Limit 
Snap Gages to 

Dial Type Instruments 


=e 


Your AGD STANDARD Low Cost 


djustable Limit Dializer Dial Gage 
Snap Gage 


Priced so low that you can no 
longer afford to be without the 
benefits of quantitative dial meas- 
urements. Use of Dializer adapter 
is far less expensive than buying 
an equivalent Dial Snap Gage. 





% EASILY INSTALLED in any 
make AGD Adjustable Limit 





Snap Gage. Just remove a pair 2 
of pins from the Snap Gage and A ‘NX ~ 
install this new Dializer. ( “<2 ol 
%& DIALIZER can be easily and >» ty; 
quickly changed from one frame ~“~ 
to another. ENG 
cn) & RANGE of ADJUSTMENT is +S 
ision same as before dializing. ~— 
*% INDICATOR furnished with ; 
| either .0001” or .001” gradu- _ Déalézers available for 
,005 : , 
ations. complete range of AGD 
% ASSURES ACCURACY by use Adjustable Limit Snap 
_— of double reed principle. Gages (Models A, B or C) 
der No. |-AGD Frames I thru 6 





Write for prices. Be sure to 


specify sizes and quantity. No. 2-AGD Frames 7 thru 10 
No. 3-AGD Frames | | thru 16 


-atent Applied For 
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Special surface treatments are 
sometimes applicable 


QUALITIES OF to taps used for 


special materials and applications. 


CRAFTSMANSHIP 


There are several 


IN WINTER . basic types of treatments, 


TAPS each designed to meet 


@ particular condition 

Your Winter Service Engineer 
will be glad to advise you 

if and when 


such treatments are indicated. 


Ka 
ty 


Ns ad 
hz V\ 


ALWAYS AT YOUR SERVICE —vour Local 
DISTRIBUTOR carries a complete stock of WINTER 


Taps on his shelves—as close to your tapping 
problems as the telephone on your desk 


WINTER BROTHERS COMPANY - Division of the National Twist Drill and Too! Company, Rochester, 
Michigan, U.S.A. - Distributors in Principal Cities - Branches in New York, Detroit, Chicago, San Francisco 





CLEARANCE 
DROP 


Us 


Y CLEARANCE 
Tat; 


>. 


Size Accuracy and Tool Life 





Size accuracy in the original tool is an important factor 















in reamer manufacture. Equally important is the 
reamer’s ability to maintain its original size, 

since this determines the life of the tool. 

National Reamers are carefully ground to size within 
extremely close limits. Long and useful tool life is assured 
by careful material selection and heat treatment, 

and correct proportions of lands and flutes. Reamers 

are part of the complete National line of 

rotary metal cutting tools, which also includes 


twist drills, milling cutters, end mills, counterbores, 





hobs, and special tools. 


NATIONAL 


TWIST DRILL 










as “CALL YOUR DISTRIBUTOR’'— it is NATIONAL'S firm belief, based on 
* 
~) long experience, that the local industrial distributor is the best source for 


‘ xX J all staple industrial needs —including NATIONAL Metal Cutting Tools. 







NATIONAL TWIST DRILL AND TOOL COMPANY, Rochester, Michigan, U.S.A. + Distributors in 
Principal Cities + Factory Branches: New York, Chicago, Detroit, Cleveland, San Francisco 
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Form Tools 


{ 
..ona CINCINNATI SHAPER [i 


You can duplicate parts on a versatile Cincinnati Shaper with a s 
point tool, using actual parts or simple sheet metal templat 
speeds and new low costs. 

n t 





This automatic duplicating device has a wide application 


die field—and also produces a very large variet N 


shaping field. We illustrate some of these shapes accurately produ 
at low costs with single point tools / 


es—at 
in the tool 
in the ge 


Cincinnati Shapers equipped with this device 
to standard shaping operations and retain all the 


A Cincinnati Shaper with automatic duplicat 
time and money in your shop. 


Write for Automatic Contour Duplicating Bullet 


Dies from templates 





Facing 90° shoulders Interchangeable molds 


THE CINCINNATI SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. 
SHAPERS - SHEARS - BRAKES 








d Service 


from coast to 


CYLINDERS 


Meet J.1.C. 
PNEUMATIC 
STANDARDS... 


(Write for FREE copy of these Standards") 


rhe four features illustrated above serve to show how Miller Air Cylin- 
ders for years have been meeting—even exceeding—the high quality 
set by the recently adopted J.1.C. Pneumatic Standards for Industrial 
Equipment. See for yourself! ... write for our free bulletin A-105 
and receive also your own free personal unabridged copy of these 
“Standards” with standard symbols. sample circuit, interesting point- 
by-point comparison—all neatly compiled into a handy booklet that 
fits your reference file and folds to fit your pocket. 


COMPLETE MILLER CYLINDER LINE INCLUDES: AIR CYLINDERS, 1!" to 20" BORES, 200 PSI OPERATION; LOW 
PRESSURE HYDRAULIC CYLINDERS, 14" TO 6" BORES FOR 500 PSI OPERATION, 8" TO 14" BORES FOR 


250 PSI; HIGH PRESSURE HYDRAULIC CYLINDERS, 114" TO 12" BORES, 2000-3000 PSI OPERATION, ALL 
MOUNTING STYLES AVAILABLE. & & 


Pr. . 7. MILLER MOTOR COMPANY 
WL ) 2010 N. HAWTHORN! MELROSE PARK, ILL. 
S 


= 
FF iin awd HYDRAULIC CYLINDERS 


ACCUMULATORS ~- COUNTERBALANCE CYLINDERS BOOSTERS © AIR HIST 


s 


CLEVELAND — PITTSBURGH — PHILADELPHIA — DETROIT —_ YOUNGSTOWN — BOSTON 
HARTFORD —NEW YORK CITY —DAYTON—ST. PAUL— FORT WAYNE—INDIANAPOLS 


MILWAUKEE —= NASHVILLE — SEATTLE — LOS ANGELES SAN FRANCISCO — BALTIMORE 
ST. LOUIS and OTHER AREAS. 














Juilelam@claclie(-Mels-\c- 

































Write for 
valuable 

free illustrated 
booklet 

“Braze and Save”’ 
to Dept. T 


DAMA 


10 











BRAZE & SAVE! 


Are you taking advantage of the savings in money, time 
and headaches by brazing your own carbide tools with 
ADAMAS TUNGSTEN CARBIDE? 





Brazing your own tools with durable ADAMAS carbide 
is simple, requiring no special equipment or technical 
knowledge. 


How you save money— %* Shank steel and ADAMAS carbide 
tips are inexpensive. * Increased use of present too! 
room facilities. * Preformed ADAMAS tips require little 
grinding with costly diamond wheels. * Maintain eco- 
nomical low level of finished tool inventory. 


How you save time— * Quick delivery on standard and spe- 
cial ADAMAS tips. * Eliminate costly down time waiting 
for tools. * Direct control of carbide tool productior 
schedules. 


Convinced of the advantages and economy for carbids 
tool users, ADAMAS is concentrating on the job of main 
ing the fastest delivery schedule of quality tungster 
carbide at lowest competitive prices. 


CARBIDE CORPORATION 


1000 South 4th Street * Harrison, New Jersey 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7 The Tool Enginee! 









































Tubular Micrometers No. 724 


— Bow type. Light yet rigid for 


; | ! : | ; | 0 M E precision measurements on large 
; work. Standard sizes up to 60”. 
wi ! Cc ee 8) M E : E R Ss Larger sizes on special order. Bar 


types also available. 












Black Frame Micrometers 
No. 436. Range 1’ by thousandths 
in 24 sizes from 1 to 24 inches. 
Supplied singly or in sets. Also 
available with .0001’’ graduation. 





InterchangeableAnvilMicrom- 

eters No. 224 — Ranges 0-4, 

2-6, 6-9, 6-12, 9-12, 12-16, 

je = ” 

Often imitated, never equalled, Starrett Micrometers are the standard by | 16-20 ond 20-24 by 001". 

his ; : er ane | Available singly or in sets. Inter- 
which others are judged. Precision made throughout by Starrett precision 


* } | changeable anvils mean big capac- 
methods based on 70 years of micrometer manufacturing know-how .. ity plus saving in tool equipment. 






so ge tall 

















le plus 12 big features that insure better, faster measuring. Ask your distrib- 5 . 
utor to show you Starrett Micrometers designed to simplify your precision i —_— 
1 ' measuring jobs. You'll agree, they’re the finest micrometers ever to carry od 
the Starrett name. 
INSIST ON THESE BIG FEATURES | 
e For Better, Faster, Precision Measuring 
1 | 
TAPERED FRAME — Permits measurements in ) SIMPLE SLEEVE ADJUSTMENT — Maintains ' Steel Mill Mi 
le narrow slots and tight places. Standard on all full Starrett accuracy. I N pe sromaters 
finish outside micrometers. j ©. 205. For gaging hot metal. 
)- " , SATIN CHROME FINISH —On thimble and | Heavy duty spindle, heavy cut 
CONVENIENT DECIMAL EQUIVALENTS — sleeve of all micrometers and on frame of all full 1 graduations, binds head lock nut, 
Of 8ths, 1éths, 32nds and 64ths on frame or finish micrometers. | “Satin Chrome” finish. Range 0-1”. 
thimble. | 
)}NO GLARE — Easy reading Satin Chrome | 
HI-MICRO MIRROR FINISH —On faces of Finish eliminates squinting and eye strain. 
De . anvils and spindles insures more accurate mea- 
: surements. Also available with tungsten carbide O RESISTS RUST — Satin Chrome Finish highly 
2 faces for severe abrasive conditions. resistant 6 stains and corrosion. 
n@ ONE PIECE SPINDLE — For long, accurate life. HARDENED THREADS — Ground from the solid 
: QUICK READING FIGURES — Every gradv- and stabilized to insure lasting precision. 
$ ation numbered for positive identification. 
4 RATCHET STOP OR THIMBLE FRICTION — "Satin Ch ” Insid 
LOCK NUT — Permits locking of spindle at any Permits consistent measurements independent of ot pe siesta 
e ; reading. Available at slight additional cost. “feel — Available at slight additional cost. No. 823 ogg satel 
No. 124 — with solid rods. 
\- = 
bed 
n “ 
=) 
as 
| £00. since BUY THROUGH YOUR DISTRIBUTOR 


‘ : MECHANICS’ HAND MEASURING TOOLS AND PRECISION INSTRUMENTS 
aad WORLD S GREATEST TOOLMAKERS - > DIAL INDICATORS + STEEL TAPES + PRECISION GROUND FLAT STOCK 
a HACKSAWS, BAND SAWS and BAND KNIVES 
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SUNDSTRAND 
VERTICAL HEAD 


RIGIDMIL 





POWER VERTICAL MOVEMENT TO HEAD 
AUTOMATIC TABLE CYCLES 
POWER POSITIONING TO HEAD CARRIER 
AUTOMATIC CUTTER RELIEF 


LATHES * HYDRAULIC EQUIPMEN! 


The lool k ngine 








Lis new vertical spindle arrangement is avail- 
le with the Sundstrand Models 22 and 33 
vidmils — up to 25 horsepower heads. The 





achine has power vertical adjustment to spindle 
ad, endwise quill adjustment and cross ad- 
stment to the spindle head carrier. It is easily 
nd quickly adjusted to handle a wide range of 


rk and to simplify set-ups. 





























TICAL HEAD 
6° ADJUSTMENT 
| 
pp Sh —_ ——L ee 
a YI 
ie a 
Machine A B G D 
Min. Max 
Model 22 12 3 6 14 2-1/2” 
| Model 33 18” 4” 6” 18” $.1/2" 




















Schematic drawing of endview and chart showing 
capacity of new Sundstrand Rigidmil. 


Power Movement To Head 


The vertical head is mounted on vertical ways 


shea 


and provided with power vertical movement. 
[his feature makes it possible to clear bosses 
or obstructions quickly while milling. The 
range of power adjustment for the Model 33 
Rigidmil is from 18” max. to 6” min. between 


spindle nose and top of machine table. 


FREE DATA 


may pay you to keep abreast of current developments 


Sundstrand machine designs. Write for descriptive 


rature of these new models. Ask for bulletin 709. 





ENT ORILLING AND CENTERING MACHINES : 





Automatic Table Cycles 


Table cycles for these Sundstrand Rigidmils are 
automatically controlled by dogs mounted on 
the front of the machine table. The dogs are 
easily adjusted and proper set-ups for produc- 
tion milling operations can be made quickly. 
A wide variety of table cycles are available and 
feed rates range from 1/2 to 50 or 1 to 100 
inches per minute. The rapid traverse rate is 


300 inches per minute. 


Power Positioning To Head 
Carrier 

The vertical head is mounted on an adjustable 
carrier which provides the vertical spindle with 
four inches of cross movement either side of 
the center line of the machine table. This cross 
adjustment is made easily and quickly by power. 


All movements are controlled by push button. 


Automatic Cutter Relief 


At the completion of the cut, the spindle head 
automatically retracts for cutter clearance on 
the return stroke and is automatically re-set at 
the end of the return stroke for the start of a 
new cycle. 

The machine can be hand controlled by push 
buttons for single job set-ups or automatically 


by table dogs for production milling. 


SUNDSTRAND 






SUNDSTRAND 


Machine Tool Company 
2540 Eleventh St. Rockford, ill., U.S.A. 





SPECIAL MILLING AND TURNING MACHINES 
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Timber-toppers are tops in their line. And so 
are all Morse Special-Purpose Drills. Take the 
Heavy-Duty Drill that withstands greater point 
pressures in stainless, spring steel, hard cast iron, 
monel, and hard-to-work materials. Or the Bake- 
lite Drill, specially designed and treated to stand 
the harsh abrasive action of molded plastics, 
asbestos, fibre, brass and hard rubber. Try the 
Ouick Twist Drill if your job is deep-hole drill- 
ing in non-ferrous metals or some plastics. And if 
you do shallow-hole or skin-metal drilling, the 
Morse Cotter Pin Drills are exactly what you want. 





MORSE °°. DRILLS 


For these and many other highly specialized 
drilling jobs, Morse has the top-quality drills 
especially designed for those jobs. And these Morse- 
Quality Drills are available only through your 
Morse-Franchised Distributor. Get in touch with 


him today... and get extra-special results and 
savings. For even greater production... and 
savings... specify Morse Electrolized. 
Morse Twist Drill & Machine Company 
NEW BEDFORD, MASS. 


(Div. of VAN NORMAN CO.) 
Warehouses in New York, Chicago, Detroit, San Francisco 
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Cutting Tools 
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STEWART-WA 
indianapolis, 


MATERIAL DRAWN Grade _ Type AN QQ.N-271, 16 999° Cor 
Commercial S press — o. 8 Consolidated with alr 
Speed of press — 25 strokes pet minute- 


ORIGINAL DIE Original construction of die — Sectional punch of high carbon high 
chrome, tool steel, hardened and ground Form blocks for wiping YP the 
| 


sides were inserts © i carbon, high chrome hardened and af ynd, 


with draw radii polished. These were mounted !n cast iron retal ng ¢ lock. 


ORIGINAL Location of parts — parts are located on pins mounted in operated 
pRODUCTION pressure. pads. Results of ° i rior to change due to incons stency 
in application of drawing compoune metal pickup on the or 

caused the corner holes to become elongated and tom ™ 

had to be replaced after 2,000 pieces due to wedr: The di 

polish on the draw radii every 50 to 100 paits formed. 


NEW AMPCO DIE Change to Ampco — A grade 24 Ampco solid casting. 2 inchs thick wos 


inserted in the same cast iron retaining block and machin 1 to form 





dimensions. Draw radii were polished. 


RESULTS OF CHANGE — Greatly increased production _ “Over 10 000 parts have been formed over 


this insert. No polishing of the draw radii has been required and the insert shows little indicat of wear.” 


IT'S pRODUCTION-WISE TO AMPCO-IZE! 





¢— Centrifugally-cast of Ampco 
Note contours on ID. Pump diffuser — Cast of Ampco Metal. 


The savings effected by the greatly increased 
production reported on the opposite page 
are typical of results obtained when long- 
wearing Ampco Metal is correctly applied. 
Wear-resistance, compressive strength, high 
impact and fatigue values, excellent bearing 
qualities, corrosion resistance — all these 
are cost-saving properties that make Ampco 
aluminum bronze alloys ideal for longer 
life and reduced downtime in many appli- 
cations. Only a few can be shown here. Con- 
sult your nearest Ampco field engineer, or 
write for complete details. 


*Reg. U. S. Pat. Off., Ampco Metal, Inc. 


and 
Tear out this coupe” Komment 


AMPCO METAL, INC., Dept. TE-7, Milwaukee 46, Wisconsin 


Ampco Metal, Inc. 


Milwaukee 46, Wisconsin 


West Coast Plant 
Burbank, California 


mail today/ 


Meter housings ond fluid ends — 
Sand-cast of Ampco Metal. 


Grade 18 standard bars. 

Send me your free Ampco Metal literature giving descriptions 
and general applications of Ampco Metal. 

Name 

Company 

Company 


ee —— 








To Buy the Best. . 








“Outperforms earlier makes” 


a ae 











“Inspection costs reduced by 
uniform sizing performance” 


‘Really holds size” 


Four new free catalog 
scribe the features 
CTU machines No 
covers the 10 

No. 1488 the 6 
matic, No. 166 the | 
and No. 157 the 
machine. 


“Eliminates worry of work 
spoilage” 


dalaking better 
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Pe mS dlalelatecimCielilele 
Ask the Men Who Know 
the Norton TYPE CTU Machines 


ANAGEMENT men and operators combine to put their stamp of approv- 
M al upon the Norton Type CTU machines for these important reasons. 
Outstanding are the high productive capacity, superior quality of work, 
minimum floor space and reduced maintenance obtained with the 6’’ and 
10’’ Norton Type CTU cylindrical grinders. Older or less productive 
grinders cannot successfully compete in these times of rising material and 
manufacturing costs. Use of more productive equipment is the only way 
costs can be substantially reduced. That is why it does not pay to keep 
obsolete models in production and ignore the cost savings and other impor- 
tant advantages that may be obtained from the strictly modern and more 


efficient Norton grinders. 
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Root: is contained in the 20-page book, 


‘‘Lusol —the all-chemical Metalworking Solution”’. It's 
free, and so is enough Lusol to compare against any 
cutting fluid you now use. Simply write: F. E. Anderson 
Oil Company, 213-B, Portland, Conn. 


ALL-CHEMICAL METALWORKING SOLUTION 


GETS TO THE POINT 
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broached in a single pass 
the AMERICAN way 


Combining two operations on an American SB 48-15 Single 


erreerenir em wi 


Ram Vertical Hydraulic Surface Broaching Machine enabled 


nah bei ea titi ils Lit 


this automotive engine manufacturer to broach the radius 
and pad (which are non-adjacent) of the front engine cover 
in one pass. 

The tooling for this operation consists of generating type 
broaches and shaving blades mounted on the main machine 





slide for broaching the radius and joint surfaces. In addition, 
a special hardened and ground guide is mounted on the table 
to guide generating type broaches and shaving blades which 
are pulled down by adapting the lower end of the holder to 
the machine slide. These broach the pad thus completing the 
two operations in one pass. 

Automatic clamping, plus an automatic sliding table are 
two additional features of this American installation that help 
maintain a production rate of approximately 115 parts pet 





hour at 85°, efficiency. 


a YOU CAN SOLVE YOUR BROACHING 
PROBLEMS THE AMERICAN WAY 


Write for your copy of 
imerican's Circular 300. This is only one of thousands of problems solved during American’s 


25 years of experience in the manufacture of broaching machines 





broaches, and broaching fixtures. A part-print or sample and hourl; 
requirements are all it takes to start American engineers working 01 
your problem. Write today! 


BROACH & MACHINE CO. > 


A DIVISION OF SUNDSTRAND MACHINE TOOL 


ANN ARBOR, MICHIGAN 
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22 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7 The Tool Engines 
e ax - | f\ a “iy ———~ 













Whose’s Responsibility ? 


A. MANY COMMENTATORS, incuding ourselves, have pointed out in recent months, 
the nation’s shortage of trained engineers is a serious matter. Further, it could 


; become much more serious should we be plunged into an all-out defense effort. 

*C -y 

1S : On whose shoulders talls the responsibility for building and maintaining an ade- 

5 quate professional force of experienced engineers, qualified by education and 

™ practice to head up tooling projects. run production departments and supervise 

; plants and operations? 

e 

j One might suggest three institutions which influence the professional development 

“ ; of the engineer. The colleges, of course, furnish formal education training. Techni- 

n, cal societies such as ASTE aid his professional development after he leaves the 

le engineering school. Industry completes his training on the job. 

h Considering these three institutions, it is apparent that the work of the first two 

‘Oo in developing trained engineers depends almost solely on the demand for engineering 

e talent as expressed by industry. In other words industry sets the quota of new 
engineers by its policies of maintaining permanent, adequate engineering staffs, 
and of encouraging potential engineers with reasonable levels of income. By reason- 

re able levels of income we mean starting salaries and salary levels for experienced 

p engineers that are on a realistic par with our changing economy. 

a The conclusion, therefore, is that a present scarcity of engineering talent, and 

d 5 ’ 

particularly tool engineering talent, is for the most part attributable to past mistakes 
in judgment by industry. And a strong force of responsible, experienced engineers 

3 in the future will be a result of a change in industry’s thinking. 
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The foremost problem facing the metalworking industry today stems 
from the critical shortages that exist in many raw materials. ww ELEcTRire 


Sudden shifts from the use of old and familiar to relatively new and TNW 
unfamiliar materials are sometimes necessary, therefore, to overcome : Me Rte 

these shortages and still meet the demands created by expanding MOH SPEED sree, 

production trends. . 


MOLY Bony y 


To assist the possible new—and the old—users of its Desegatized 
Brand molybdenum high speed steels—Electrite Double-Six, Electrite 
Tatmo, Electrite TNW, Electrite MV Series, and Electrite HV-6—the 
Latrobe Electric Steel Company has carefully compiled guides to 
their proper selection and use. These guides, in the form of pamphlets 
illustrated at the right, are complete and contain up-to-date informa- 
tion on the analyses, forging, hardening, tempering, testing, recom- 
mended uses and the available forms of each of these steels. Get in 
touch with your nearest Latrobe representative for copies or write 
direct to the main office in Latrobe, Pennsylvania. 





And remember . . . . Latrobe’s Desegatized Brand molybdenum high 
speed steels are fully uniform and free from harmful carbide \ 6 
segregates. This quality—found in all Desegatized Brand steels— 

guarantees greater tool and die efficiency—an important factor in 
your production program today! 


AN Eig 
27 Soegs Rite 


ANCH OFFICES AND WAREHOUSES: Boston, Buffalo, Chicago, Cleveland, Dayton, 
troit, Hartford. Los Angeles, Milwaukee, New York, Philadelphia, Pittsburgh, 
Louis, Seattle, Toledo. 


LES AGENTS: Birmingham, Dallas, Denver, Houston, Wichita. 
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HE TERM “MACHINABILITY has a_ diflerent 


ining for different people. However. tool en 
eers and metallurgists would probably agre¢ 
simple definition. Machinability might be di 
ned as the capacity of a metal for rapid processi! 
a mae hine shop by routine proceaure ae Phe pro 
judges the machinabilitv of a metal 


tool 


uction man 


the limiting production rate. life. surfas 


finish and power requirements in a particular opet 


! 


eX prope rty 


a metallurgist. machinability is a com 


which controls its behavior in metal 


utting. Like other properties, it is controlled by 


mposition and microstructure of the metal. 


Phe machinability of a metal is best measured 


a cutting operation, 
the 


Despit veneralities stated 
re liable 


obtained 


current literature. machinability 


tings an not be from hardness and 


There are many reasons why convert 
onal mechanical tests should not be expected to 


Although all 


controlled by 


ndicate machining qualities. 


proper 


es of a material are compositior 


d microstructure, the correlation hetween prop 


rties is usually too general to be useful 


Hardness has frequently been used as a rough 


dication of machinability. Unfortunately. how 


ver. many differences in composition, which have 
marked influence on cutting qual tv. do not affect 
irdness or streneth. Conversely. changes 


Som € 
vhich strengthen metals permit them to he 
The pitfalls ot 


machinability 


Mia 


hined at faster rates. using hard 


ss values to judge illustrated 
Fig. 1. The data. taken from the Metals Hand 


o— «are 


are 


based on commercial machining rates 


various materials. The ratings for metals with a 
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Brinell hardness of 190 to 210 cover a fourfold 
range from 30 to 140. Similarly. five steels have 
i rati ) although their hardnesses vary 
from LLO 220. It is obvious, therefore, that 
hardness is*’a p indicator of machinability. 
Even amor steels of the same grade. other factors 
ire usually or portant than hardness. 

Machinability is an elusive property to measure. 
Like other properties of metals, machining quality 
is not ¢ ely inde pendent ol environment, In 
fact. tl ve ratings of different alloys can vary 
with the ting operation. This is illustrated by 
the eX ntal da i shown In Fig. rat 

Drillin tests made by Cook and Davis sug 


vested th reas the copper content of leaded 
brass. {fr »( to 65 percent, impaired machin- 
ability. ¢ sely, 1 sawing test showed that 
this cha nposition Was beneficial. This 
seems | the rigl nswer. The machinability 
ratings based on tl sawing test agree with those 


reported bv Crampton for sawing. drilling and 


milling test furthermore. commercial experience 
shows that her « pper contents permit higher 
cutting speeds 1 ilmost all operations For this 
reason. free-cutting leaded brass made in_ this 


ountry isually contains 61 to 63 percent copper. 


Discrepancies of the kind illustrated by Fig. 2 
are caused differences in the importance of 
ch p re \ qd chip dispos il in different opera 
tions. In the case of the high-copper alloys cited. 
the chips probably clog ved the flutes of the drill 
and inte ! with drilling. Chip disposal prob 
lems can ¢ 1 simple machining opera- 
tt like s Ul which are easily removed 
from the workp iuse difficulties by clog 
ring fine-toothed saw blades Difficulties in chip dis 
posal usuall plain wl materials superior in 
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Fig. 1. Plotting of hardness against machin- 
ability rating reveals poor correlation. 


milling or turning operations may not perform 
well in drilling or tapping. 

In any machining operation, a tool is pressed 
into the workpiece and removes metal as a chip. 
rhe chip is deformed and compressed as it slides 
across the face of the tool. During the operation, 
the machined part of the workpiece rubs against 
the end of the tool. Heat results from these three 
ictions. In fact, about 99 percent of the energy 
required for metal cutting is converted into heat. 
The portion of the heat transferred to the tool is 
important. because it softens the tool and shortens 
its life. 


Cutting Analysis Made 


The best analysis of metal cutting was made by 


Ernst and Merchant 


the machining quality of a material depends on 


Their theories teach that 


three properties: 
|) The flow strength of the metal being de- 
formed in the chip. 
2) The effect on the strength of compressive 
forces normal to the shear plane. 
}) The coefhicient of friction between chip and 
tool. 

[here are reasons for believing that differences 
in frictional properties of metals are usually the 
most important from the standpoint of machin 
ability. In addition to logic, commercial experience 
shows that friction is objectionable in machining. 
\lmost all successful improvements in machin 
ibility of metals have been based on reducing 


friction \mong the examples which can be cited 
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are the following additions to metals 


(1) Sulphur, selenium and lead in ferritic steels. 

(2) Lead, sulphur, selenium and tellurium in 
copper alloys and austenitic steels 

(3) Bismuth, silver, and indium in austenitic 
steels. 

(4) Lead. tin and antimony i iminun illovs 


A constant pressure test is U lest way ol 


comparing the frictional properties of a metal dur 
ing machining. In a lathe test of this kind, the feed 
depends on the friction between th chi ind the 
tool. The reaction of the chip sliding across the 
top face of the tool must ba the applied 
horizontal thrust force. 
It is easier to measure the feeds resulting from 
a constant-thrust force than to measure tool pres 
sures for a constant feed. Observat s bv several 
investigators show that the relationship between 
feed and thrust force is 
Thrust force Constai f the material 
X \ feed 
The formula shows that the fe: 1 more sensi 
tive indication of differences between materials 
than tool pressure. For instance material can 
have a “constant” twice that of ther metal 


Since thrust and the “constant yportional 


the first metal will produce twice the thrust on th 
tool when cut with a constant feed 1 particular 
thrust force, however, doublir he onstant” 
reduces the feed to one-fourth his ympensation 
is obtained automatically in constant-pressure lath: 
tests. 

Constant-pressur machinabilit tests can be 
made on saws. drills, or lathes. Lathe tests are 


Fig. 2. Graph shows sensitivity of machin 
ability to testing methods; Cooke. Davis 
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Fig. 3. Sketch of machinability testing lathe. 


irily most useful, because they simulate ma 
ing operations of greatest practical importance 
ial equipment developed for such tests and the 
eaures ret ommended were des ribed in a previ 
public ition 
ited because tests can be made on conventional 


es slightly modified for the purpose, 


Machinability Test Equipment 


ie equipment necessary tor constant-pressure 
inability tests is comparatively simple. It con- 
of a lathe disconnected from the fixed feed 
hanism, a means fo! applying a predetermined 
ist force on the tool, and devices for measuring 
travel and spindle revolutions. Such equip 
is shown in Fig. 3. 
( sually the tests consist of taking turning cuts 


uund bars. Instead of using a fixed-feed lathe. 


thrust pressure is applied by a weight-and 


} 


system. The weight causes a torque on a 
behind the hand wheel, and this force is 
smitted to the tool carriage by the rack and 
on. A cam-operated counter indicates the num- 
{ spindle revolutions. As the carriage moves, 
able rotates a device which rings a bell for 


ch inte rval of Q.2-1n. travel. The operator records 


reading on the revolution counter every time 
bell rings. The readings are used to calculate 


ds or machinability test ratings. 
\ test consists of cutting a standard steel and 
eral unknown samples, for a distance of two 
hes, with the same tool. Cuts are made on the 
indard at the beginning, middle, and end of 
its on a group of specimens. Ordinarily a sample 
B1112 steel is used as the standard for com- 
son. Machinability ratings are based on results 
tained with six tools in order to compensate for 
ntentional variations in tool conditions. The 
ngs are based on the assumption that steels with 
er machinability cut better in the test. 


tt 
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However. a few details will be 


[he machinability rating of a sample is equa! to: 
Average feed on sample x 100 
Average feed on standard 
Since the feed corresponds to 0.2 in. divided by the 
counter reading, the machinability rating is also 
equal to: 
Counter reading for standard 
Counter reading for sample x 100 
Several precautions are necessary for securing 
reproducible results in constant-pressure machining 
tests. The tool shape and finish, the depth of cut 
and surface speed of the workpiece should be 
controlled. Conditions found to be suitable for 
testing Bessemer free-cutting steels include the fol- 
lowing: 
Speed: 75 to 85 surface feet per minute 
Thrust: 81 pounds for a ‘s-inch-deep turning 
cul 
Tools: High speed-steel tools, with 12 deg side 
relief and side rake angles. Tools should 
be ground and honed before each test. 
The results reported in this paper were obtained 
in dry-cutting tests under the conditions stated. 
Similar data can be obtained when using other 
testing conditions. For example, it is frequently 
desirable to test poor machining steels at slowe1 
cutting speeds. A speed about one-third that used 
commercially for the grade is normally satisfactory. 
The reliability of a new testing method can be 
judged by comparing its ratings with those ob- 
tained by older methods 
For example, a screw machine company found 
that three Bessemer steels of the same grade per- 
formed quite differently in a carefully controlled 
operation on an automatic machine. That is, the 
tool lives were quite different when the steels were 
machined by identical practices. Therefore, samples 


were obtained from the three lots and tested in a 


Fig. 4. Correlation between machinability 
ratings of two laboratory testing methods. 
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the 
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compare mac 
Val 
conditions, 
failure will oceur 
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speeds for equal 
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them with data 
Samples ot nine 
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to determine the 


lathe. Garvey reported — the 
ition for this comparison 
Pool Life Laboratory 
Hours Ratin 
10.5 185 
6.2 LZ 
Oo 158 
ure lathe test rating based on 


data and the 
the 


tests classified the steels in 


commonly ust d to 


l-life tests are 


hinability of steels. Steels are 


ious speeds, under standardized 


speed al which tool 
in one hour. Superior machin 
“dl hy higher pe rmissibl: culting 


The 
checked by « 


tool lives reliability of 


ings was omparing 
Irom laboratory tool life tests. 
Bessemer steels were tested for 


both laboratory methods. 


Fig. 4 is a cross plot of the machinability ratings. 
for the Bessemer steels, obtained in the two types 
of tests. The constant pressure tests were macae 
‘.2-in. rounds: the tool-life tests were made on 3-in. 


rounds 


Duplicate 


samples were taken from the 





same ingot cuts. 


(Constant pressure machi 


have been used most 


free-cutting steels, However. 


widely in 


rabiliy measurements 
Bessemet 


testing 


the application of the 
























testing method is not restricted to such materials 
Fig. 5 pictures correlation between machin 
ability ratings based on commercial practice 
and on consant-pressure lathe tests. 
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practices, It is | priate to discuss the 
application of stant-pressure ibility mea 
surements to several practical pi ns. A few vears 
avo, an investigati was ({ ! | I Bessemet 
free-cutting steels he work started because 
machine shops if Deel re} that ccasiona 
shipments of steel f eith I r worse 
than normal { ( \ i large 
number of san : steels were 
tested with the stant-press a ( t the 
data obtain nes Ss rized 
lic. > 
The average i ibilit | the BLLL3 
steels was 139 the average ] ne B1L1L12 steels 
Was | 22. These S t-presst : ratings were 
based on the performa | steel assigned 
a rating of LOO. The t Jessemer steel 
differ in mach i ity rit ecause they 
contain different amounts of su he specihed 
ranges are 0.16 0.23 perce B1112 
steel and 0.24 to 0.33 | ent ily for the BLII3 
eracde 
The lrequen¢ I S spre id in 
machinability rati s f ice f steel 
Variations in qualit I ilar mate 
rials are characte st rin pre 
Fig. 6 shows distribution of constant-pres 
sure machinability ratings for hot-rolled Bes- 
semer free-cutting steels. 
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Comparison shows machinability of low silicon content with large sulphide inclusions versus high 


silicon content with tiny sulphide inclusions. Fig. 


(left). Sample 105, with rounded massive sul- 


phides, composed of carbon, 0.07; managanese 0.94; phosphorous, 0.094; sulphur, 0.200 and silicon 
0.009 percent, has a machinability rating of 185 (BLIL1L1—100) Magnification 100X.. Fig. 8 (right). 
Sample 95, with stringer sulphides, composed of carbon 0.07. manganese 0.94, phosphorous 0.093 


sulphur 0.200, silicon 0.044, has a machinability 


ss. The range in machinability ratings appears 
tite large because they were obtained by a sensi 
ve testing method. The laboratory machinability 
itings support the shop observations that steels of 
same grade can differ significantly in cutting 
juality. The frequency curves indicate that about 
ne-eighth of the B1113 samples had poorer ma 
\inability ratings than the average for B1112 
steels. Conversely, an equal fraction of BI1112 
samples had machinability ratings better than the 
verage for the higher-sulphur grade. 
Careful metallographic examinations and chemi- 
il analyses explained the differences detected by 
the machinability tests. The variations in carbon. 
anganese, phosphorus and sulphur contents were 
ill within either grade. That is, the production 
ontrol was very good for the elements used to 
specity the composition of Bessemer steel. However. 
in important spread in silicon contents existed for 
steels in each grade. They varied from 0.002 to 
1.045 percent in silicon content. These small differ 


ees in composition existed because there was no 


rating of 132 (BILI1—100). Magnification LOOX. 


reason tor supposing they were Important. When 
the test ratings were available. however. it became 
obvious that machinability decreased with increases 
in silicon content in the range investigated. This 
discovery was the basis for a patent issued on an 
improved Bessemer free-cutting steel (>). This steel 
meets the ordinary specifications but contains less 
than the normal amount of silicon. 

At first it was difficult to see how such small 
differences in silicon content could affect machin- 
ability. However, further study on the Bessemer 
steels showed that the size of the sulphide inclusions 
varied with silicon. For otherwise similar samples. 
higher silicon levels are associated with smaller. 
more elongated inclusions. 

Figs. 7 and 8 illustrate the relationship between 
machinability rating and sulphide size or silicon 
content. The two samples came from different ingots 
of the same heat of steel. They were almost iden- 
tical in composition except for the silicon content. 
which was varied deliberately by mold additions. 


The steel with 0.044 percent silicon and tiny sul 


Fig. 9. Constant-pressure lathe tests indicated that grain refinement in C1045 steel was accompan- 
ied by a decrease in machinability. A (at left) shows sample, large grain size, in hot-rolled condition; 


machinability rating was 58. Magnification 100X. 


malizing from 1600 deg F; machinability rating was 


a B1112 steel as 100. 


B (right) shows sample, fine grain size, after nor- 
51. Magnification LOOX. Ratings were based on 
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phides (big. 6) was much poorer in the laboratory 


test than the steel with 0.009 percent silicon and 
large inclusions (Fig. 7). Measurements with the 
constant-pressure lathe indicated that there was a 
difference of about 40 percent in machinability 
index 

Silicon is believed to affect the size of sulphide 
inclusions in Bessemer steels because it is a de- 
oxidizer. Sims has shown™ that the shape and 
distribution of sulphide inclusions depends on the 
state of deoxidation. It is probably for this reason 
that even small quantities of aluminum harm the 
machinability of steel. This fact has been known 


for many vears, but the mechanism has not been 


recognized, The observation that large sulphides 
ire preferable was verified by tests on other grades 
if steel. Several investigators have noted, without ex- 
plaining, that machinability troubles are less com 
on large-diameter bars. This fits in with the 
results obtained on the constant-pressure lathe. The 
inclusions are usually larger in heavy wrought 
sections because they receive less deformation dur 
hot rolling. 
In addition to composition and inclusions, micro 
structure can affect the machinability of steel. Tests 
nstant-pressure lathes often distinguish be- 
tween samples, of the same steel, given slightly 
different heat treatments. For instance, a C1045 
steel was tested in the hot-rolled condition and after 
heating for one hour at 1600 deg F and cooling in 
tir. The micrographs in Fig. 9 show that the grain 
f the steel was smaller after heat treatment 


—17¢ 0 


iis change in microstructure was accompanied by 


1 decrease in machinability as measured by con 





lable I—Effect of Heat Treatment on Constant- 
Pressure Machinability Ratings of C1045 Steel 


Pearlite Constant-Pressure 


steel Vickers Grain Size Machinability 
Number Condition‘? Hardness ASTM Rating‘? 
} As received 219 2-3 56 
Spheroidized 156 32 
As received 237 0-1 55 
Heat treated 195 7 45 
As received 236 2 52 
Heat treated 186 6 44 
As received 193 4 42 
Heat treated 191 1-4 52 
As received 200 6 4) 
Heat treated 209 0-5 49 
As received 188 4 40 
Heat treated 203 ] 56 
As received 204 6 40 
Heat treated 202 7 47 


1) Heat Treatments: Samples of Steels 6 and 7 were held 4 hour 
it 1550 deg F and furnace cooled to produce a finer grain size 
Samples of Steels 4, 5 and 10 were air cooled after one hour 
at 1850 deg F to produce a coarser grain size. Steel 9 was 
heated one hour at 1750 deg F and air cooled. The heat treat 
ment produced a finer grain size and wider ferrite boundaries 
than the original microstructure 

2) The performance of Steel 6 in the as-received condition was 
used as the standard of comparison. That sample was given an 
arbitrary rating of 55; lower ratings indicate inferior machin 
ability. On the ASTM scale, higher numbers indicate smaller 
grain sizes 
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stant-pressure tests. Ihe machinability ratings 
based on a B1112 steel as 100, were 58 for the hot 
rolled condition and 51 after heat treatment. 

Data obtained on a series of similar steels are 
summarized in Table I. All steels met the chemical 
and other specifications tor the grade. The data are 
ratings 


interesting, because the machinability 


varied considerably in the as-received condition and 
could be changed by heat treatment 

A medium-coarse grain size seems to be desirable 
for easy machining of these C1045 steels. Heat 
treatments which coarsened the actual grain size 
of Steels 4, 5 and 10 resulted in better machin 


ability ratings. Heat treatments which produced 


finer actual grain sizes lowered the machinability 
ratings of Steels 6 and 7. Howse the results or 
Steel 9 and omparisons hetwe the others show 
that the size of the pearlite grains does not correlat 
perfectly with the wchinabilit itings Machin 
ability ratings are apparent! nfluenced by mor 
subtle differences in microstruct For example 
air cooling from 1850 dee | roved the ma 


chinability ratings of another t O.45 percent 


carbon steel regardless of the cha In grain siz 
Table I also shows that the ma nability ratings 
in constant-pressure tests were not influenced very 
much by hardness. The ratings of Steels 6, 7 and 14 
were lowered by heat treatments hich resulted in 
lower hardnesses. In other cases, the machinabili 
ratings varied appreciably alth the hardness 
was not affected. Steel 14 had a narkably poo! 
machinability rating in the spher zed condition 
This seems to be true for C1045 steels, although 
spheroidization treatments f ind higher 


( arbon orades. 
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Part I 
\ BRATION PROBLEMS OCCUR in every field of ciples, a machine which might ordinarily cause con 
ind in practically every type of plant siderable transmission of unbalanced forces if 
lustry. While the presence of vibration is mounted solidly may be resiliently mounted with 
erceptible, its source is not always easily such a reduction in transmitted force that it no 
There are two common types of vibra longer constitutes a problem. A 100-ton ini linabl 
1) ‘Positive Isolation” preventing pun h press, 1 stalled on an uppel wood floor, could 
ransmission of disturbing vibration set up by not be operated because it shook the whole building 
chine into the sub-structure on which it rests and even dishes in a neighboring apartment build 
singe vibration control mountings be ing. The installation of effective steel spring vibra 
ichine and the sub-base; (2) “Negativ tion isolators overcame the difficulty. 
preventing transmission of disturbing Conversel 2 precision machine such as a grind 
originating from some external source er, lathe, or optical comparator can be supported 
precision machine whose operation would on vibration-control mountings which will just as 
ted by such vibration. This is accomplished effectively prevent transmission of external vibra 
terposing vibration mountings between the tion from punch presses. hammers. trains, etc.. into 
ed machine (not the disturbing machine) and the precision machines 
sub-structure on which it rests 
: Experiments on Controls 
vibration Hezerds Very Increased Machine Efficiency Resulting in 
ince it is not always possible or practical to Increased Production: Practical experiments 
machinery which will be in complete bal have indicated that a valuable portion of the en 
throughout its entire range of operation (and ergy lost in transmitting vibration to a rigid sup 
it can be expected that practically every porting structure may be saved through the use of 
ne containing moving parts will create vibra resilient mountings. In the machine tool field this 
Whether or not the vibration will be of suf is particularly true of hammers. Fig. 1 shows th 
intensity to become a hazard to the build results of tests run on two identical hammers, on 
structure, to personnel and adjacent equipment. mounted 4 spring-isolated concrete foundation 
neighboring localities can be determined only the other on a conventional non-isolated foundation 
rough consideration of all aspects of the [he increased blow efficiency of the spring-isolated 
sed installation. hammer is illustrated by the greater deformation 
Reduction of Vibration Transmission: By of the test sample at the right, as compared to th 
t application of vibration-engineering prin center sample produced on a non-isolated hammet 
In many cases, particularly with punch presses 
Presented at Annual Meeting, American Society of ; 
| Engineers, March 15, 1951. tis imposs perate tne chines at maximun 
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speeds because the vibration becomes too severe. 


The use of effective vibration-control mountings 
prevents vibration transmission and permits in- 
creased production by making possible higher oper- 


iting speeds, producing more pieces per hour 


Improved Plant Layout Resulting in In- 
creased Production and Reduced Production 
Costs: Many companies “hide” their precision 
finishing machines from the hammers or punch 
presses which perform the original forming oper- 
ations. However, more and more companies are 
whieving straight-line production flow, putting 
precision finishing machines right beside forming 
machines to obtain greater production and reduced 
handling costs. This has only been possible through 
the use of effective vibration control. For example, 
the Cleveland Graphite Bronze Company has pre 
cision finished machines located right beside over 


200 spring isolated pune h presses. 


Reduction of Rejects: This benefit quickly 
pays for vibration isolation of such machines as 
precision erinders and lathes. A large portion of 
all rejects on precision machines is caused by exter- 
nal vibration. However, plant surveys have revealed 
numerous cases where this cause has been over- 
looked. With effective vibration control it is pos- 
sible and practical to completely eliminate such 
rejects. The required isolation efficiency, and the 
cost of isolation, increases with the complexity of 
the problem. However, the installation shown in 
Fig. 2 demonstrates that the very finest vibration 
control can quickly pay for itself. This grating 
ruling engine has a diamond point which cuts 
15.000 lines per inch on a glass surface with an 
accuracy of one millionth of an inch. The operation 
requires from four to five days in a sealed room. 
External vibrations so slight that the amplitude 
of four millionths of an inch had to be measured by 
interferometer methods caused expensive rejects and 
a complete loss of four or five days production each 
time it occurred. The loss was several hundred 
dollars. The problem was solved completely by 
mounting this machine on a concrete inertia block 


supported on four spring isolators. 


Reduced Machine Maintenance and _ In- 
creased Machine Life: Vibration and shock is 
the result of unbalanced forces developed within a 
machine. If the machine is bolted rigidly to a solid 
foundation, these forces must be resisted by internal 
stresses set up in the machine members. Such 
stresses frequently produce strains and misalign- 
ment which result in increased wear on dies. bear- 
ings, etc. On the other hand. if these machines are 
mounted on resilient supports, the forces are dissi- 
pated as the whole machine moves slightly as a 


unit on the mountings. The destructive effect of 





external vibration and shock on precision machine 
tools is also prevented when these tools are pro 
tected by effective vibration control mountings. 
Much of the wear and failure of parts on punch 
presses may be due to stresses set up by the high 
frequency shock waves which are known to travel 
through impact machines. These complicated wave 
formations are explained in “The Dynamic Prin- 
ciples of Machine Foundations and Ground,” a 
paper read by Messrs. J. H. A. Crockett and R. E. R 
Hammond before The Institution of Mechanical 


Engineers, London, April, 1949. This study of 
shock wave reflections and refractions contains 
data on the percentage of reflection as a shock wave 
travels from one material into another. There is 


a 70 percent reflection between steel and concrete. 
whereas the reflection is zero between two steel 
surfaces. Accordingly. a stress wave travelling 
down through the frame of a press to the concrete 
floor (if it is rigidly mounted) would be reflected 
back with a magnitude of approximately 70 pet 
cent of the original stress. This stress then travels 


back through the press frame, strikes other sur 


faces such as the bearing surfaces. where a portion 
of it is reflected back and a portion of it is trans 
mitted into the bearings. It may combine with 


other reflected stresses to torm extreme ly high con 


centrations. 


Isolators Take Stresses 


On the other hand. if the press leg is mounted 


on steel vibration isolators. instead of the stress 


waves being reflected back into the press. they 
pass almost 100 percent into the isolators becaus 
there is no reflection betwee steel-to-steel sur 
faces. This means that the stresses are transferred 
into the isolators which are designed to accommo 


date and absorb them. 


Reduced Construction and _ Installation 
Costs: The use of vibration-contro] mounting does 
not always reduce these costs. TI cost for install- 
ing spring isolators on a hammer runs from ap- 


proximately 25 to 50 percent more than an installa 


Fig. 1 emphasizes difference in hammer-blow 
efficiency; alloy steel slug (left); blow by non- 
isolated hammer (center): blow by _ isolated 
hammer (right). 
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n made on a conventional non-isolated founda- 


n. However, the overall savings through the 


sted benefits generally warrant increased initial 
xpenditures. Frequently the use of vibration con- 
|| makes it unnecessary to go to far more exten- 
sive methods of solving a problem. At the plant ol 
large Mid-Western manufacturer of airplane and 
itomotive parts, the vibration from forging ham- 
ers was found to be seriously affecting the ac- 
iracy of precision machines. Plans had _ been 


rawn up for an extensive new forge building 


n 
der to move the hammers away from the othe 
quipment. However, it was decided to first try 
ounting one of the hammers on a spring-isolated 
oncrete foundation in the old building. The re- 
ilts were so excellent that it was impossible to 
letect any transmitted vibration. This made it 
sssible to abandon plans for the new building, and 
early a dozen hammers are now operating beside 


ecision machines in the original building. 


Controls Help Economy 


When vibration transmission either into or from 
1 machine is discovered in a plant, one of the first 
houghts is often to make major structural changes 
strengthen the support. Such changes are fre 
ently far more expensive than effective vibration 
ntrol. If the vibration mountings provide suff- 
ent deflection, they can do an excellent job even 
vhen installed on a relatively weak supporting 
structure 
Probably the most outstanding example of this 
the history of vibration control occurred within 
the last few months at a huge plant in the Mid-West 


hich is being onverted to defense production. 


Space limitations and other factors made it neces- 
sary to install well over 1,000 high-precision ma 
hine tools such as grinders, millers, lathes and 


ing machines on a balcony which had never 


Fig. 2. Precision ruling machine is spring- 
isolated to secure accuracy of 0.000001 in.. 
ruling 13,000 lines per inch. (Bausch & Lomb 
Optical Co.) 
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been designed for such use. The operation of this 
plant requires the use of tow motors, lift trucks, 
and even tractors on this balcony. As such equip- 
ment passed even several hundred feet from the 
machines, the four-inch-thick floor weaved up and 
down so severely that it was impossible to do pre- 
cision work. It would have been extremely ex- 
pensive, very difficult, and of unpredictable value to 
strengthen this balcony which is located at least 25 
feet above the main floor. It was decided to de- 
termine whether or not any type of vibration-con- 


trol mountings could be effectively used. 


Provides One-Inch Detection 


In a series of tests, it was found that steel-spring 
isolators provided static deflections of nearly one 
inch in the springs and, supported on a combina- 
tion of cork and ribbed rubber pads, could stop the 
vibration. It was possible to bring the tractors 
within six feet of a surface grinder taking a 0.004-in. 
cut on automatic feed. It was even possible to run 
the tractor at this distance over timbers on the 
floor to create maximum impact without producing 
the slightest flaw in the work performed by the 
spring-isolated grinder. The cost for even this 
highly efficient isolation averaged considerably less 
than 5 percent ol the machine tool cost. 

On this installation, the 2-in. thick wood blocks 
were removed, the cork-and-rubber pads were laid 
on the 4-in. concrete floor, the isolators were set on 
top of the pads, and the machines were fastened to 
the isolators by means of the isolator adjusting 
and leveling bolts. No foundation bolts were re- 
quired into the concrete slab, and this saving alone 
probably paid for the isolators. 

Since spring isolators prevent shock transmis- 
sion into the floor, impact machines such as punch 
presses can be operated safely on floors which will 
carry only the static weight of the machines, plus a 
safety factor of approximately 25 percent. When 
designing new buildings, tremendous savings can 
be made through the use of lighter construction, and 
vibrating machinery can be safely located in exist- 
ing buildings where the floor strength would not 
be sufficient if it were necessary to provide for shock 


loads. 


Improved Working Conditions: Actual ex- 
periments have shown that excessive vibration and 
the noise which generally accompanies it have a 
decided influence on the nervous system and con- 
tribute materially to mental and physical fatigue. 
Such fatigue is detrimental to the health, leads to 
accidents, and reduces the efficiency of workers. 
The cost of vibration control will generally be re- 
covered in a short time by an actual increase in 


personnel ethciency 
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Is DISCUSSING THE CUTTING action of multiple- 
thread hobs, we shall analyze first the action of a 
four-thread hob, starting it in the same position of 
the cut as for the single-thread type. 

Fig. 21 shows that we have the basic conditions 
to be analyzed as in the single-thread type. R and 
S are the hob centerlines at the beginning and end 
of the 0.045 in. feed. The layouts which follow 
correspond to the four positions WW, XX, YY and 
b+ & 

In making such as analysis, it is well to bear in 
mind that only one thread of the hob is working 
on a tooth space while that space is in contact with 
the hob. There are, of course, as many as three 
threads in contact with the gear, but these are 
working on three different spaces simultaneously. 
However, whatever happens to one space while it is 
in contact with its thread on the hob, also happens 
to the other tooth spaces in contact with the other 
threads. 

Fig. 22 shows the cutting action at section WW. 
Whereas for the single-thread hob, clarity of pre- 
sentation did not permit illustrating the work of 
each flute, we can show the action of each flute for 
the four-thread hob. 

At A, the fully generated space is represented by 
section WW. Here we have just nicked the OD of 
the gear. The work done by the hob teeth on flutes 
|, 2 and 3 as the space rotates from B to A are 
shown at B. As the space rotates past centerline A 
and out of mesh with the hob, teeth on flutes 4 and 
5 will remove metal from the space in the amount 
shown, shaded, to the right of the hob tooth at A. 


Presented at Annual Meeting, American Society of 
Tool Engineers, March 15, 1951. 
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In fig. 23, the space at centerline D illustrates 
the condition preceding generation of the space 
corresponding to section XX, which is shown fully 
generated at A. Here the cut is deeper. Again 
material removed by individual flutes as the space 
is indexed from C to B is shown at C. Similarly the 
cutting action from B to A is shown at B for each 
flute. At A is shown the material removed after the 
gear space has rotated past the centerline of coin 
cidence with the hob. 

As with the single-thread hob, the 


are removed between B and A. Lighter cuts are 


heavier cuts 


taken after the space passes the centerline. These 
cuts are indicated by the shaded portions at B 
and A. 

Fig. 24 shows the condition corresponding to 
section YY. Note at B that there is more equalized 
distribution of metal removal from both profiles 
than we had for the single-thread hob. 

Fig. 25 corresponds to section ZZ, with the hob 
at full depth in the space at the end of the cut. 

Analysis of these layouts reveals that: 

(1) As for the single-thread hob, little work is 

left for the hob after the space passes the 

centerline of coincidence between hob and 
gear. In both cases, the left side of the tooth 

space had been fully generated except for a 

very small amount near the fillet of the teeth. 
2) An important point of difference is that 

whereas with the single-thread hob most of 
the work was done between the second and 
third linear pitch to the right of the center 
line, the four-thread hob does most of its 
work between the centerline and the first 
pitch to the right. 
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Fig. 21 presents basic conditions for analysis. 
R and S are hob centerlines. 


3) Comparing the layouts shows that entering 
loaded 
more heavily and for a longer duration than 
those of the 4-threaded hob. The 4-thread 
hob teeth have a more evenly distributed 
chip load due to the ability of the hob to 


teeth of the single-thread hob are 


index the gear faster. 
1) The layouts clearly show that the 4-thread 
hob calls for more flutes in order to obtain 


a smoother, more accurate, involute profile. 


Chip Analysis 

Fig. 26 shows the chip formed by flute 1 of the 
24, and 25). At the bottom is the side view of the 
hip, showing its approximate shape, providing it 
lid not curl or distort while being formed. The 
section of the chip at WW, XX, YY and ZZ are 
hown above. 

Fig. 27 shows the chips formed by the tooth on 
flute #2 while the space rotates to centerline from 
the first pitch to the right. It is derived in the same 
nanner as the chip in Fig. 26. Probably this chip 
would not hang together in actual practice because 
f the thin wall thickness near the bottom of the 
hip. The chip formed by flute #3 is shown in Fig 
28, and the chip formed by flute #4 during its 
ontact with the gear space is shown in Fig. 29. 

Fig. 30 shows chips formed at centerline A for 
sections W, X, Y and Z. It is presented in a slightly 


lifferent manner. It shows a completed tooth space 


it the left. In this we have inserted the cross sec- 
ions of the chips in their relative position, as they 


vould appear in an end view of the tooth space. 


Work of each flute of the 4-thread hob is 
shown progressively. Fig. 22 shows the cutting 
action at section WW where the OD of the gear 
has just been nicked. The cut is deeper in Fig. 
23, illustrating work on section XX. Fig. 24 
shows condition corresponding to section YY, 
and Fig. 25 corresponds to section ZZ with the 
hob at full depth in the space at the end of 
the cut. 
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The hob tooth forms two chips in this case, as 
shown. 


Fig. 31 is the hip formed by the tooth on flute 
#2 after the space passes the centerline; Fig. 32 
shows the same for flute #3; and Fig 
for flute #4. 


In addition to the chips already 


33. the same 


illustrated, we 
also have to consider some of the smaller chips 
removed in venerating the veal spar es One of them 
(Fig. 34) is formed by the second flute while the 
space rotates from the second pitch to the first pitch 
to the right of centerline. Fig. 35 is the chip formed 
by flute #3 under the same conditions, and the chip 
formed by the tooth on flute #4 is indicated in Fig. 


, 


16. These latter chips are relatively small, however. 
and have little effect on the cut action of the 
hob. 


Summary of Chip Layouts 


Summarizing the 


f 1-thread 


chip lavouts for t 
hob, therefore. we find the foll ww 
(1) The 4-thread hob produce 


thickness from 0.0017 to 


hips varying in 
0.0043 in. They 
varied in length from 0.103 to 0.742 in. The 
single-thread hob produced 18 thinner chips 
while the 4-thread hob produced 11 thicker 
ones, while removing the same volume of 
chips in the same length of time. The dif 
ference in chip length is a inted for by the 
difference in hob i-thread hob 
being 4 in. diameter as against 3 in. dia- 


single-thread 


diame tf 


meter for the 


(2) By counting the number of hob teeth work 
ing on a given space in both cases, we find 
50 teeth in the ise of the single 


thread and 36 teeth for the 


there were 
l-thread, for an 
interval of 0.180 in. gear face width. Com 
bining this data with the findir 
both hobs have 
loads when they cut a gear in the same 


leneth of time. 


os as to « hips, 
ipproxl ité equal chip 
Conversely 1 four-thread 
hob were run at the same feed per revolution 
of gear blank and speed as for a single 
thread hob, its teeth would 


the chip load 


four times 


Single-thread hobs will 1 


heavy feed as well as multipl 


stand up under 
thread hobs 
because of the higher concentration of load 
on a small portion of the tooth, in this case 
the upper left corner. Had we used a 1414 


deg pressure angle instead 714 deg, the 


Fig. 26 shows chip formed by flute 1 of the 
1-thread hob; side view at bottom shows ap- 
proximate shape. Fig. 27 shows chips formed 
by tooth of flute 2 while space rotates to cen- 
terline from first pitch to the right. Fig. 28 
pictures cross section and side view of chip 
formed by third flute, while Fig. 
ilar views of chip formed by flute 4 during 
its contact with gear space. 


29 gives sim- 
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orner loading would have been even more 





pronounced. In practice, a single-thread hob w-w 

on ;: y XxX 

would not stand up under the 0.180 in. feed 7H 

used in the example. In the case of the 4- , 

thread hob, the rapid indexing of the geat \rAry a 

quickly carries the corner of the hob past | é 
critical zone, thus distributing the load fe) 

the critical zone, thus distributing th SPACE ‘A 2 

around the hob tooth to better advantage, CHIP O-! ws 

which permits its use for 0.045 in. feed, or FOUR THREAD 


the equivalent of 0.180 in. feed for the 
single-thread hob. 
In general, it can be said therefore that multiple- 
ead hobs should not only give increased produc- 


but should show a generally improved tool 








because of the better chip loading conditions. 





Protuberance Alters Problem SECTIONS SPACE 'A' CHIP 1-2 
: : Ww |W X|X YY 2|2 | 0.0. 

The corner loading of hob teeth just dis¢ ussed, ‘ rs 
nd the heavy loads imposed in the cutting zone, / A / - 
ecome particularly important when hobs with pro ] t + 
berances are used either prior to shaving o1 | | | | ROOT 
rior to gear profile grinding. 

Addition of a protuberance reduces side clearance Ww x Y 2 0.0 





the tip of the hob. Wherever possible, the mini- ore |! 
i | 
im side clearance should be kept to 24% deg or ie ee a FRO io 


re. It is easv enough to calculate the reduced 


earance from the amount of relief cam used and | | | | ROOT 
WwW x Y Z 


FOUR THREAD FIG.3I 





new pressure angle formed by the protuberance. 


\ctually, when a protuberance is added to a hob, 





amount of cam relief should be increased to 





mpensate for the lower pressure angle. In this SECTIONS SPACE ‘A’ CHIP 2-3 














. the life of protuberance hobs can be increased WW XX YY Z|2 | 0.0. 
where they will perform on a basis more com / / 
irable to a standard hob. | | | | P.O 
here are instances, of course, where increase 
f backoff cam will not give sufficient side clearance ; | ROOT 
the protuberance. In such cases, it is well to use 
i large radius at the tip of the hob as shown in Fig. wi — 4 Z| |O.0 
Phis radius should be made practically tangent le re nary 
the protuberance. Then if the protuberance is | | P.O. 
parallel to the pressure angle for a short dis 
: ; | | | | | ROOT 
ince, as at B, the protuberance will stand up better. W x Y 2 
(his is due to the fact that the crest of the pro FOUR THREAD FIG.32 
iberance and the radius will cut a natural clear 
ince for the short angle used to join the protuber 
nce to the flank of the hob tooth, as at C. SECTIONS SPACE ‘A HIP 3-4 
° ° : 20 W |W ALA Us Z\2Z O.D. 
(he chip formation layouts in Fig. 38 also reveal T | , | os 
he reason for another condition that sometimes 
“Ae . P.D 
nes up. Occasionally hob users find that teeth T | | | T 
yp out of right-hand hobs. Fig. 38 shows a hob in | | | ROOT 
sition for grinding which is inverted as compared 
W X| Y| Z| |0.0 
_ Fig. 30 shows chips formed at centerline A PD 
for sections W, X, Y and Z. Cross sections of the t t ; t {7a 
chips are shown, in their relative positions, in- 
serted in completed tooth spaces at left. Figs. | | ROOT 
31, 32, and 33 picture chips formed by teeth WI x Y Z 
on flutes 2, 3 and 4 respectively, after the spaces FOUR THREAD FIG. 33 








have passed centerline. 
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to layouts shown previously. This occurs at prac- 


tically any time during their life, not necessarily 
when they have been ground down fairly thin. 
Similar left-hand hobs, on the other hand, would 
give no trouble until completely worn out. 

The solution to the problem was simply to reverse 
the direction of rotation of the grinding wheel when 
sharpening right-hand hobs. 

In grinding, more heat is absorbed as the wheel 
leaves the face of the tooth than at other times. The 
more acute the angle, as with multiple-thread 
straight-gashed hobs, the slower the heat dissipation 
and the greater the chance for setting up strains on 
the left side in right-hand hobs near the root of the 
hob teeth, 

\ study of the layouts shown also reveals that 
the left side of the hob tooth is under tension, while 
the other side is in compression. Reversal of the 
grinding wheel simply put any grinding strains on 
the opposite or compression side of the tooth, where 
they could have little effect. When this was done. 
the right-hand hobs performed just as well as the 
left-hand hobs. 


Spiral Gashed Hobs Used 


The layouts of chip formation also reveal clearly 
why spiral gashed multiple-thread hobs should be 
used whenever the thread angle is appreciable, o1 
over 4 deg. True, straight gashed hobs do expedite 
hob sharpening, but this gain is at considerable 
sacrifice in hob performance. 

If a straight gash is made in a 4-thread hob. 
there is an acute angle at the position of the hob 
tooth requiring the greatest strength and backing 
both to support the chip load and to conduct heat 
away. The acute angle in our example would 
umount to 6 deg 9 min... the difference between the 
thread angle and the gash if it were straight. For 
coarser pitch hobs, the problem increases sharply. 


\ 5-pitch 4-thread hob 41% in. in diameter would 


have an angle of 15 deg 16 min. At the same time 


the other side of the tooth would have the face 
angle of the hob teeth cut down to an equivalent 


obtuse angle, a condition also unfavorable to rood 





performance. 

The layouts also revealed an interesting fact 
with regard to automatic hob-shifting devices. The 
question arises at different times as to the best 


direction in which to shift a hol Usually the an- 


swer has been Set ured empiri ill in eat h case by 
experimentally shifting the hob first one way and 


then the other, until best hob 


and gear at 


curacy were obtained. 


Hobs Shift For Work 


The layouts, however, show that the correct direc 
tion of shift is the one which w permit a fresh 
portion of the hob to be located on the centerline 
of coincidence, i.e., the point where most of the 


actual finish involute profile is nerated. For in 


stance, in the example we have been using, the hob 
should be shifted from left to ri 

If a left-hand hob had been used it would have 
been necessary to reverse the direct f hob shict. 
from right to left, to assure that a fresh portion 
of the hob will be in the finishing zone of the hob 
This, as mentioned, is at the centerline of coinci 
dence. 

Fig. 39 is a clos up view of type of chip 
obtained while conventional hob] from the 4 


thread hob. It clearly illustrates tl similarity be 


tween groups ot chips which et is to identify 


and segregate the types. 


Fig. 40 is a close-up view of type ol chip 
obtained while climb hobbing, under the same con 
ditions as for the chips in Fis 9. Comparison 
between the two, shows the c: tional cut chip 
to more clearly resemble a chip obtained by out 
layouts because it is not compressed to the same 
degree as the chip now being sidered 

When time permits, we ho complete out 
analysis. We have reason to be e that a study 
of the chips themselves will not conhrm our 
veneral findings obtained throug} iouts. but will 
also reveal further interesting data by comparing 
the tool marks and scuff marks the chips ob 


tained respectively by climb cutt ind conven 


tional hobbing. 


Some of the smaller chips removed in generating the gear spaces are indicated in Fig. 34 which shows 
that formed by second flute while the space rotates from second pitch to the first pitch to the right of 


centerline. Fig. 35 shows the chip formed by 


the third flute under the same conditions. Fig. 36 pic- 


tures the chip resulting from same conditions for flute 4. 











} ait a 
FIG. 34 FOUR THREAL 
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Fig. 37. Large radius at tip of hob provides sufficient clearance for protuberance hobs, insuring bet- 
ter performance and life. Fig. 38. Hob in position for grinding; shown inverted as compared to previous 
illustrations. 


In concluding, a few remarks are appropriate at tungsten in most cases. M-2 hobs harden just as 
s time with regard to hob steel and heat-treat well as those of T-1 steel when modern salt bath 
nt of hobs. heat-treating equipment is used, properly con- 


trolled. Furthermore, the souped-up molybdenum 


Checking and Controls Needed steels may be hardened in such a manner as to ef- 
; fectively replace the so-called “shot-in-the-arm” 
Obviously, « omplete understanding and ¢ ooperal 


tungsten steels 
between hob maker and steel producer is es _ 


) ; ° What const Ss co - heat-trea - lepends 
ntial, But this cooperation should be supple ha tute ae ae reatment ae “ 


considerabl?¥ -on the specific application. When 
nted with definite controls Correct chemical _ ' _ 1 


hobbing cast iron we need ability to resist abrasion 


primal ily, W hen cutting mild steel, we need shock- 


nposition can be readily checked and maintained 


ugh use of proper equipment designed for use 
resisting qualities, with somewhat less stress on 


the ability of the hob to resist abrasion. When 


machining high-alloy steels in the high carbon 


th high-alloy steels as used in hobs. Physical 
illurgy must be watched through ingot, billet. 


rging, annealing and final heat-treat stages to 


range, we need as much of both as possible and 
sure correct performance. 

must obtain the best compromise. 

\ useful practice is destructive spot checking 


hob forgings to inspect carbide segregation 


Acain, machine conditions within a hob user’s 
: plant dictate to some extent how the tools should 
sity, etc. Leaving of incomplete teeth on a hi Cee BE Bilis nee cate dee poor ma- 
for removal after hardening to determine chine conditions or abuse from the machine op- 
rostructure has also been a helpful practice erator, it is better to harden the hob to withstand 
is alwavs sound practice to subject tools to some extra shocks at the expense of good cutting 
etallurgical inspection when they have eithe1 ability. This means that. in getting the maximum 
formed exceptionally well or have failed. eficiency when hobbing. the hobs must be made 


When proper controls are applied in processing, right, they must be used correctly, and the pro- 
lybdenum high-speed steel (M-2) hobs perform duction parts must come to the machine in the cor- 
ially as well or better than hobs made of T-1 rect condition, 

Fig. 39. Close-up view shows chips obtained Fig. 40. Type of chip obtained while climb 
from a 4-thread hob with conventional hobbing. hobbing: chips are more compressed than in 


Fig. 39. 
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How Flexibility and Safety 
Are Combined 


In Modern Grinding Wheels 


By Robert A. Green 


ABRASIVE ENGINEER 
BAY STATE ABRASIVE PRODUCTS CO. 
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| HE STORY OF THE synthesized grinding stone, 
called then the “emery wheel”, dates back to 
around 1864. From this early date until today, 
the quest for stronger and safer wheels has con- 
tinued. In further recognition of the fact that 
standards for safe and sane operation of wheels 
and machines should be adopted, the Safety Code 
for the use, care and protection of abrasive wheels 
was drawn up and accepted by the abrasive indus 
try in general. 

lhe fact that limitations must be placed on the 
operating speed of the grinding wheel has been 
recognized for some time. The most widely used 
wheel in the first part of the 20th Century was the 
vitrified grinding wheel. It was soon established 
that for optimum operating conditions (a combina- 
tion of fastest rate of stock removal, best life and 
safe operation), the most desirable operating speeds 
for the vitrified wheel were between 5000 and 6000 
surface feet per minute, certainly in the best in 
terests of safely, not over 6500 sfpm. 

It may be well to consider for a moment some 
of the early attempts to reinforce the vitrified 
wheel. Many methods of flanging the wheel were 
introduced; some to prevent fragmentation of the 
wheel, others to strengthen the wheel against 
breakage. Generally accepted was the fact that the 
tapered wheel, tapered from a diametrical flat on 
both sides to the rim or face, was safer than the 
“straight” wheel. By resorting to simple dynamics. 
it can be shown to be a reasonable assumption. 
ammeter and plate-mounted wheels were developed 
for the twofold reason of ease of mounting and 
safety. However, because of the nature of the 
processing of the vitrified wheels exemplified by 
high temperature kiln firing, no economically suc- 
cessful means of internally reinforcing vitrified 
wheels was, or has been, developed. 


In the first quarter of the 20th Century, the most 
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radical development affecting safety in abrasive 
wheels was the introduction of the phenolic resin 
bonded wheel. As previously stated, the generally 
accepted operating speed of wheels up to this time 
was 5000-6500 sfpm. After much research and de 
velopment, it was established that the resin-bonded 
wheel could be operated at surfac speeds up to 
9500 sfpm with the same margil t safety for a 
certainty. From a production point of view, the 
resin bonded wheel was to the vitrified wheel as 
the carbide tool was to the high speed or tool steel 
tool. By increasing operating speeds, corresponding 
increases in the rate of stock removal were obtained. 
Furthermore, due to low baking emperatures, it 
now was possible to add to the resinoid wheel some 
type of internal reinforcement 
By consulting various sources establish ten- 


sile strength figures for cerami resinoid bonds. 


Fig. 1. Drawing presents visually, formula 
which makes the safety factor available in these 
wheels. 
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Fig. 2A shows raw abrasive impregnated cot- 
ton fibre stock; B pictures coated stock; and C 
shows unpressed “assembled” flexible type 
wheel with the resultant product. 


de variation in strength is noted. However, 
pure bond unadulterated by grain, representa 
ve tensile figures might be 500-3000 psi for 
rcelain bonds, and 3500-9000 psi for resin 
nds These hgures do not tell the whole story 


carding increased operating speeds for resinoid 


vheels, but, these, plus elasticity values, bond 


ength and other factors, indicate directly why 

gher operating speeds are possible. 

With the higher operating speeds, the grinding 

heel manufacturers turned their research to the 

ought of increasing safety. All possible means 
reinforcement to prevent fragmentation were 
sidered; some of which were fine mesh screen. 
sus cloth materials and steel rings. The steel 


ng is widely used today as a reinforcement i 


esinoid snagging wheels of all shapes and is prob 


the most satisfactory. Varying degrees of 
cess were achieved temporarily with the other 
es of reintorcement. 
lo illustrate one of the many forces acting on a 
rinding wheel, here is a dynamic formula which 
monstrates the safety factor available in a wheel 


sted and shipped by a manufacturer. The formula 


MV? (see Fig. 1) where 


M mass under examination 

r distance of mass from 
center of revolution 

| linear velocity of mass 


vield the radial force (F) along r which must 
present to prevent the mass from flying into 
e. Or this force F is roughly in proportion to 
bond) strength. As is common practice, most 


nufacturers speed test their wheels at 114 times 
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the recommended operating speed. Therefore, at a 
given recommended speed the force is F MV? 
r r 
and the given test speed the F‘ Ml? and the re- 
lation is Ft Vt? is proportional to RPM*,. The 
Fr Vt RPM, 
rpm varies from 100 percent recommended to 150 
percent tested or Ft (1.5)? 
Fr (1)? 


2.25. 

This “bond strength safety factor” of 2.25 is then. 
for a certainty, in the tested wheel. Running wheels 
to destruction, it has been found that speed 200 to 
300 percent of recommended operating speed may 
be attained which indicates a possibility of “bond 
strength safety factors” of 4 to 9. 

Working backward from the above theory, let 
us consider the fact that the resinoid bonded 
wheel raised operating speeds roughly 50 _per- 
cent from 6000 to 9000 sfpm. Yet the bond strength 
is seen to be roughly doubled. In order to double 
the operating rpm, the bond strength would have 
to be quadrupled if an equivalent factor of safety 
were to be maintained. 

The various reinforcements that may be placed 
in grinding wheels offer several opportunities to 
take present standard bonds and to artificially in- 
crease the “strength” of a wheel. It is well to add 
here that the bursting force is not the only force 
presented to a wheel in operation. Any unusual 
side force on a wheel running at 3400 rpm presents 
3400 reversals of stress upon that wheel per min- 
ute, taxing the bond’s endurance limit. 

The scope of cut-off wheels was greatly enlarged 
by the development of resin bond. For years rubber 
and resin bonded cut-off wheels had been run at 
9000 to 16,000 sfpm, but, due to the thinness of 


the wheel, had constantly present the danger of 


Fig. 3. “Cutaway” of resinold reinforced 
“hat”? wheel shows combination of resinoid and 
string from which it derives strength and safety. 
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breakage. It is in this field of thin resinoid bonded 
wheels that the manufacturer has made great 
strides in the last ten years. 

In the early "40's the theory was conceived of 
reinforcing each grain or containing it in a matrix 
of cotton fibres in order that it may be finally 
bonded. The culmination of the efforts in this 
field resulted in Bayflex, MX, ete., and similar 
trade name products. Basically, this product is 
manufactured from many layers of cotton libre 
abrasive impregnated sheets. (Fig. 2a). A_ resin 
bond is used, which, under the manufacturing 
process, thoroughly diffuses throughout the wheel. 
(Fig. 2b). The resulting product is a homogenous 
mass of pressed cotton-fibres, resin and evenly 
spaced abrasive particles, which particles are rein- 
forced in position by the fibres. (Fig. 2c). Wheels 
made from the above material can be pressed to a 


minimum thickness of }4¢ in. 


An amazing amount 
of flexibility is thus obtained with a maximum 
amount of safety. The improvement in this type 
of wheel shows up in its inherent safety factor while 


the operation is at speeds of 10.000 to 15.000 sfpm. 


"Hat" Wheels Introduced 


With the introduction of the fibre-abrasive wheel, 
activity in the field of thin reinforced wheels inten- 
sified. Thin “hat” wheels or “depressed center” 
wheels were introduced for use on portable tools. 
In particular, this item was accepted in industry 
due partially to the fact that an increase in oper- 
iting speed was possible due to increased safety. 

As a result of the groundwork already laid, Bay 
State Abrasive Products Co. reinforced laminated 
resinoid wheels, such as Saf-T-Cut and Norton’s 
Norflex. etc., 


reinforcement materials was precipitated by this 


were developed. A search for proper 


development. A reinforcement should not hindet 
the cutting action of the wheel yet must have a high 
residual strength. Again the gauntlet of cloth rein- 
forcements was run, but this time nylon and glass 
fibre had been added to the list. Either of these 
materials has the properties of dissipation at grind- 
ing temperatures (either by heat or abrasion) yet 
both have a high tensile value. The reinforced 
laminated resinoid wheel has not the resilience of 
the cotton fiber abrasive wheel, which, in many 
instances, is a point in its favor, still it resists break- 
age as well and possesses higher resistance against 
fragmentation. 

Some of the common properties of the various 
reinforcements are as follows: the tensile strength 
of nylon and fiber glass is between 20,000 and 30,- 
000 psi (steel is given as 30,000 to 60,000 psi.) The 
cotton fibers are about 10,000 psi. Both cotton 


and nylon have relatively low ignition points and, 
therefore, will disappear at grinding temperatures 


when used properly. Glass fiber, on the other hand, 
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Fig. 4 Typical application of the raised hub 
disc, smoothing mild steel welds. 


has a high ignition point; combustion is not self- 
sustaining, therefore, it is abraded away in a grind 
ing wheel. 

The unusual qualities of the above materials have 
found them a place, literally, in the grinding wheel 
The use of the various materials as reinforcements 
has given the manufacturer an additional safety 
factor which can be used in two ways. One is to 
raise operating speeds on certain reinforced items 
and yet maintain a safety factor comparable to that 
of other products. The other is to maintain oper 
ating speeds campatible with equal wheel size in 
other products insuring an improved factor of 
safety at that speed. 

The particular field of application of the rein 
forced “thin” wheel to date has been on those oper 
ations where grinding hazards are greatest. (Fig. 
1). The outstanding example is probably the 
cut-off wheel where the operator manually feeds 
the work into the wheel, thus leaving himself ex 
posed to the danger of breakag: Risers up to 6 
and 8 in. in diameter have been half-cut and then 
twisted with the wheel in the cut stopping the ma 
chine but not causing a_ breakage 

The largest field of operation has been that in 
which the “hat” or “depressed center” wheels have 
found applications as well as straight wheels 6 in. 
in diameter and under. “Hat” wheels are widely 
used for snagging welds, torch cuts, cast iron, brass. 
aluminum, etc., with increasingly new uses being 
found almost daily. 

While all the mechanical means of strengthening 
wheels are being exploited, the industry is con 
stantly searching for stronger basic bonds. It may 
be well to insert a word of caution here. All ef 
forts in the field of reinforcement are to produce 

The unbreak 
able wheel does not exist and is only the product ol 


\ ible object and 


only a wheel that is less apt to break 


ones imagination such as the imn 


irresistable for e 
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Estimating Hobbing Time 


By James W. Duffy 
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If a multiple thread hob is used, divide the num- 
ber of teeth to be hobbed by the numer of threads in 
the hob and use this value as the number of teeth. 
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Rail ALLOYS ARE NOT steels, because iron is 
present only as a minor alloying element, or as an 
impurity. All cast alloys are principally a mixture 
of tungsten, chrome, and cobalt in a variety of 
percentages, 

Cast alloy cutting materials are frequently re- 
ferred to as “mid-range” materials, and this name 
is very appropriate. This is so because, in both 
cutting efficiency and in physical properties, the 
cast alloys are midway between the high-speed 
steels and the carbides. As an illustration of this 
“mid-range” cutting efficiency, if in a certain ma- 
chining application it is known that 100 fpm is 
the correct cutting speed when using high-speed 
steels, a cast alloy tool can be substituted and the 
cutting speed can be set at approximately 200 fpm 
for the same tool life. The same feed can be used 
with cast alloy tools as with high-speed steel tools, 
so it is obvious that a cast alloy tool will remove 
metal about twice as fast as will high-speed steel 
tools. If a carbide tool were substituted on this 
same operation, the cutting speed could be from 
two to three times faster than with cast alloy tools. 
but it would be necessary to reduce the feed about 
one third. This means that the metal removal effi- 
ciency of cast alloys is about midway between high- 
speed steels and carbides. If, for any reason, it is 
impossible to use carbides on a job, cast alloys 
should be tried before reverting to high-speed steel 
tools. 

Cast alloy cutting tool material is essentially 
a hard, nonferrous alloy of chromium, tungsten, 
cobalt, and carbon, and contains small amounts of 
one or more of the strong carbide-forming elements 
such as molybdenum, boron, tantalum, or van 
adium. These elements are combined in varying 


proportions by the several suppliers of this type 


Presented at Annual Meeting, American Society of 
Tool Engineers, March 15, 1951. 
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of material. Chromium is used in proportions 
varying from 15 to 35 percent, tungsten from 15 to 
25 percent, and cobalt from 40 to 50 percent. In 
general, this part ol the alloying elements may be 
considered as the matrix portion whose task is the 
bearing of the hard carbides. It is characteristi 
of this matrix that it retains its hardness even at 
high cutting temperatures and continues to hold 
the carbides tightly in the solid 
metal. As in all cutting tool 


bon tool steel through high sper | steel to the sin- 


lution of matrix 


aterials, from car- 


tered carbides and on to the diamond itself, the 
cutting properties are imparted the material by 
the carbide crystals. Carbon is usually added to 
the alloy in proportions of 2 to 4 percent. More 


1 


carbon will pass into solution if the cast allov is 


ilts in an increase 


carburized. Such carburizing re 
in metal removing ability of approximately 10 
percent. Such treatment. however. is not recom- 
mended, as the original brittleness of the cast alloy 
is too greatly increased. 

Actually, to produce any specific grade of cast 
alloy, a very close control of the percentage of each 
element is required, but the user viewing the hun- 
dreds of compositions available is liable to con- 
clude that the material is a metallurgical hash 

Cast alloy material for single-point cuttings is 
regularly obtainable in the form of square tool 
bits, available from 3/16 in. up to 1 in. square; 
rectangular bits, available in rectangular sections 
14 x 1% in. up to 34 x 1 in. sections; and round bits, 


available from 14 in. up to 1 in. diameter. Finish- 


ed and cast alloy tips are available in sizes for 
tipped single-point tools used on lathes and other 
similar types of machine tools 

These tips and tool bits are formed to the de 
sired shape by pouring the molten material into 
chill or refractory molds. The bottom and sides 
of the cast piece have better cutting properties than 


the top and interior of the cast section. Cast alloys 
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yrmed by casting in a metal or chill mold are 
irder than those cast in refractory molds but, in 
neral, they are also less tough. 
While casting is the basic method of forming, 
s might be inferred from the name “cast alloys”, 
inding to shape, cutting off with abrasive cut-off 
heels, and certain limited machining with carbide 
nd diamond tools is possible. Cast alloy tool ma- 
rials are not heat treatable, nor can they be 
srged, upset, or drawn. Tool bits are slab ground 
all sides and the end opposite the gate end is 
prepared by grinding a nominal relief angle. Fin- 
shed tipped tools are prepared by brazing the tip 
to the shank. In about 90 percent of the usual ma- 
hining applications silver brazing is recommended. 
In the other 10 percent, bronze brazing or the use 
f the higher-melting-point silver alloys is advis- 
ible. The cast alloy will not be damaged if heat 
iecessary to melt the brazing material does not ex 
ed 1750 deg F. 
the cast alloy will return to its original hardness. 


Red Hardness: This property 


On cooling to room temperature 


is extremely 
high in cast alloys, the best grades being able to 
esist cutting temperatures up to 1700 deg F. This 
ncrease in red hardness permits cast alloy tools 
to be used at cutting speeds up to two times those 
possible with high-speed tools. This hardness at 


| ° . 
elevated cutting temperatures is based upon chem 


cal composition, and the casting method. 
Hardenability: Cast alloys have absolutely no 
irdenability in those grades used as tool materials. 
lhe only method of hardening a cast alloy is in the 
hill produced in pouring the melted metal into 
1 cold mold. After the grain structure has once 
een formed by this chill, no heat treatment short 
if remelting and repouring is effective. However. 
emperatures in excess of 1800 deg F. will “burn” 
ist alloys and reduce their cutting efficiency. The 
eflect of cross sectional size is so noticeable that 
the industry considers it impractical to cast sections 


for cutting tools over | in. square. 


fable I—Comparison Chart of Westinghouse 
Steel Cutting Carbide Grades 








Westinghouse Speed-Feed 
Properties Grade Application Range 
WD Precision boring or other 400-1100 fpm 
extremely light cuts 0.001 - 0.010 in 
feed 
WF Continuous light cuts 300-800 fpm 
t 0.002 - 0.010 in 
m1 feed 
gia 
te = WK Continuous cut 200-500 fpm 
= a General purpose 0.006 - 0.020 in 
- |= feed 
wo | 2 
els WN Heavy continuous cuts 175-300 fpm 
als Light interrupted cuts 0.010 - 0.045 in 
= Hr feed 
ets 
- WE Extremely heavy cuts 90-225 fpm 
Interrupted cuts 0.015 - 0.045 in 
’ feed 
WE Severe interrupted cuts 90-225 fpm 
Negative Rake Machines in poor repair 0.015 - 0.045 in 
feed 
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Hardness: The most efficient grades of cast al- 
loys show a hardness of Rockwell-C 59-62, which 
might suggest a poor comparison with high-speed 
steel or “C” steel tools. The reason for the cast 
alloys’ superior actual red hardness with a rising 
temperature is that cast alloys lose their hardness 
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at a much slower rate than high-speed steel or “C 
steel, so that at the elevated temperatures common 
in metal cuttings the cast alloys have a superior 
hardness. The fact that cast alloys have a relatively 
low hardness at room temperature is a disadvantage 
as they are more susceptible to abrasive wear, and 
so are generally poor finishing tools and are not 
suitable where it is necessary to hold size on long 
cuts. Some very recently developed grades are now 
available to remedy this defect. 

Surface hardness of the cast alloys may be some- 
what increased by nitriding. Tests on a number of 
smal tools, 34 in. square, indicate that nitriding 
increases metal removal ability approximately 10 
percent. While the exact reason for this phenome- 
non has not been clearly established, the most 
plausible explanation is that nitriding affects the 
erain structure, developing a finer grain on the 
cutting surfaces. Nitriding is especially recom- 
mended fdr tools having a 34 in. square section 
or over, and for form tools. 

Response to Heat Treatment: None. 

Shear Strength: Only fair and much lower 
than high-speed or “C” tool steel. This lack of 
strength can largely be overcome in a cutting tool 
by providing proper support to the cutting edge. 

Tensile Strength: The tensile strength of cast 
alloys is comparable to that of low-carbon steel. 
[his excellent tensile strength eliminates any dif- 
ficulty with brazing strains in tipped cast alloy 
tools. 

Compressive Strength: The compressive 
streneth is very much greater than steel, but less 
than that of carbide. This good compressive 
strength is combined with a shear strength that is 
again superior to carbides, but inferior to high- 
speed steels. To do its best work as a cutting tool 
material, its excellent compressive strength must be 
utilized by supporting or backing up the cutting 
edges to protect them 

Wear Resistance: Cast alloys perform very 
well in wear-resisting applications. They are not as 
wear resistant as carbides but are superior where 
a material both shock and wear resistant is re- 
quired. With respect to cutting tools, wear resist- 
ance is observed in the resistance to cratering and 
the ease with which chips flow over the face of the 
tool. Tantalum is added in generous quantities to 
the cast alloy products of some suppliers, not only 
as a strong carbide former, but also to facilitate 
chip flow and to give a natural lubrication. 


Toughness: Fair. Cast alloys are very brittle 


45 










































































COMPARATIVE TOOL LIFE CURVES 
500 
”) 
< 
¢ a z % 
400 1 o—t 
xi 4 | j 
2 vile % | 
© wv = | a! 
x 
0 300 bt42 8 % + } Ye ; 
é 8! \. 2] Q 
" ai \g a! "\ 
-_ a ‘ | (2) ! 
5 200h 43 }+—} «1 ° + —%-+ — 
ey a j ‘* | a 
4 a | NA S| 
“a j oO 
om | o | S 
100 | — | aad 
| 
0 | | | | 
*) 100 200 300 400 500 600 700 800 
CUTTING SPEED IN f.p.m 











Fig. 1 shows comparisons between a high 


speed steel, a cast alloy and three grades of 
carbides. 


when compared with high-speed steel of compar- 
able hardness. Edge toughness tests indicate that 
the toughness of most cast alloys when fractured by 
impact on an edge ground to 45 deg. is only about 
one-sixth that of high-speed steel. However, the 
edge toughness of cast alloys is considerably high- 
er than the carbides. Cast alloys are difficult to 
use on heavy interrupted cuts without resorting to 
negative rake grinding or special support. 

Ease of Fabrication into Finished Tools: 
Cast alloys are unforgeable, unweldable, and un- 
machinable except by grinding. It is possible to 
braze cast alloys to steel, and this permits making 
composite tools having the superior red hardness of 
cast alloys and the superior strength and resistance 
to shock of plain carbon steels. The coefficient of 
expansion of cast alloys varies with the composi- 
tion, but in general this coefficient is very close to 
the value of that for steel. Because the coefficient 
of expansion of a cast alloy tip and the steel shank 
are so close, brazing strains with tipped cast al- 
loy tools are negligible. However, cast alloys are 
easily cast to intricate shapes. Cast alloys are 
easily ground with either an aluminum oxide, sil- 
icon carbide, or diamond wheel. 

They may be satisfactorily ground on equipment 
used to sharpen high-speed steel tools. They can 
also be ground with the identical equipment and 
wheels used for carbides if a carbide grinding set- 
up is available. Expensive diamond wheels are not 
actually required, although they may be used if 
available. Cast alloys will withstand more grinding 
abuse than any other cutting tool material. Cast 
alloys take a good cutting edge, good enough for 
any but specialized purpose tools. However, the 
granular nature of cast alloys makes the cutting 
edge susceptible to minute chipping in service, but 
this condition is not serious in many cases. 

Influence of Section Size on Cutting Prop- 
erties: The cutting efficiency of a cast alloy tool 





seems to depend on the structure of the carbides 
produced by the chill, but these carbides are so 
complex they they have never been identified. It is 


known that a severe chill produces the most desir- 


able qualities, and that the best properties are at- 
tainable in section sizes of 34 in. or smaller. This 
suggests that greatest efficiency would be possible 
with a cast alloy tipped tool, as the tip could be 
cast in a small section size for greatest cutting 
eficiency and the steel shank used to supply the 
strength and toughness lacking in cast alloys. A 
recent cutting test showed a 3% in. tool to be about 
5 percent more efficient than 34 in. tool, and a tip- 
ped tool with a tip of 5/16 in. thickness was about 
3 percent more efficient than the 34 in. tool. 
Practical Design Considerations: The fact 
that cast alloys can be cast opens many design pos- 
sibilities for tools such as intricate form tools. In 
any design it is necessary to compensate for cast 
alloys’ lack of strength and toughness by adequate- 
ly supporting all weak sections. Any design must 
eliminate the necessity for any machining except 
finish grinding. 

Cost: The cost of cast alloys per pound is con- 
siderably higher than that of high-speed steel, but 
cast alloys are usually used in small section sizes. 
Summary: The disadvantages of cast alloy 
tools have been mentioned. The advantages will 
be summarized here. Cast alloy tools can be used: 


(a) On old machines not suitable for carbides. 

(b) At 100 percent higher speeds than high 
speed steel tools. 

(c) For shock conditions too severe for carbides. 

(d) With no 


equipment. 


investment in special grinding 

(e) Where no heat treating equipment is avail. 
able, as cast alloys require no heat treat- 
ment. 

(f) Without special supervision 

(g) At a tool cost comparable to high-speed 

steel tools 


Carbides 


Carbide cutting tool materials are principally a 
mixture of powdered tungsten carbide in a matrix 
of cobalt. The cutting properties of carbides are 
due to the fact that tungsten carbide is second only 
to the diamond in hardness, and this property re- 
mains in a finished carbide tool material. Various 
grades range from Rockwell-A 89.5 to 94.0. 

No method for melting or refining tungsten car- 
bide is known to exist, so tool tips are produced by 
the powder metallurgy process. The tungsten car- 
bide is easily formed by placing tungsten and car- 
bon in an electric furnace. At furnace temepratures 
the tungsten combines with the carbon to form 
tungsten carbide. This material is placed in a ball 


mill, reduced to a powder, then combined with 
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tures are 


out 10 percent of similarly powdered cobalt and 
.ced in a mold under the ram of a hydraulic 
ress. After this compacting operation, the mate- 
1] is firm enough to be easily handled, and is very 
isily cut, for at this stage the material handles 
bout like chalk. The material assumes its final 
orm after being sintered in a hydrogen atmosphere 
nace at a temperature of 2800 deg F. 
Evaluating carbides by the factors essential in a 
ol material: 

Red Hardness is superior to any other known 
aterial except the diamond. The actual tempera 


unknown, but carbide’s resistance to cut- 


ting temperatures is known to be over 2200 deg F. 


veneral, 


[his increase in red hardness permits the use of 
utting speeds with carbides from two to ten times 
hose common with high-speed steel. However, in 


carbides will not withstand the feeds pos- 


sible with cast alloys or high-speed steels, a reduc- 


ion of from 30 to 50 percent being common. 
None. 
hardest 


Hardenability: 


Hardness: The known engineering 
naterial. 
The compressive strength of carbide 


Unfor- 


it is 2ood 


Strength: 


s superior to any other known material. 


unately, the shear strength is very low; 


practice in designing carbide tools to consider this 
factor as nil. The strength required to resist the 


supplied by a carbon tool shank. 
the almost universal use of 


} 


utting forces when using a carbide tool must be 
This accounts for 
carbides in the form 
f git tools. One exception is small (usually 
; in. square or less) solid precision boring tools, 
ut ‘dees in turn are always supported in a boring 
stiff (the modulus of 


var. Carbide is extremely 


elasticity is from three to ten times that of steel) in 


the range of force it is capable of resisting before 


‘reaking. This property has led to the use of solid 


carbide boring bars for finishing small precision 


vores. As a rule of thumb, in boring small holes it 


will be difficult to bore a hole whose depth is great- 


er than four times the size of the largest boring bar 


t possible to use. When the limit is exceeded, 
However, a 


lid carbide boring bar permits the precision 


hatter is almost sure to be a difficulty. 


boring of holes to a depth eight times the size of 


the largest boring bar possible. 


Unfortunately, 


the cost is high. 


1+ 


Ease of Fabrication: 
is simple to form carbide 


In the pre-sintered stage, 
(although the shrink 
percent is a problem), 
ut in the sintered form only grinding is possible. 


ge of approximately 12 


\nd grinding is possible only with silicon car- 
It is not weldable, 


can be 


ide or diamond wheels. forge- 


ble or machinable, but brazed to carbon 


teels by copper or silver brazing. 


Design Restrictions: Of primary importance 
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Fig. 2. Works Standards Sheet shows West- 
inghouse grade recommendations for manufac- 
ture. 


in any carbide tool design is the fact that the car- 
bide must be adequately supported. For single- 
good rule is that the steel shank 
carbide should have a depth at least three 
times the thickness of the carbide. If it is not pos- 


sible to adequately support a carbide cutting tip, 


point tools, a 


under the 


it is usually impractical to use carbides. 

Intricate forms must be avoided as these usually 
cause trouble from three sources: 

(1) Cracking in the brazing operation due to 
the widely different coefficients of expansion of 
carbon steel and carbide. 

(2) difficulty is experienced in 
grinding. If a carbide is rigidly held in a vise it can 
be safely ground only with a diamond wheel, and 


Considerable 


with intricate forms this is prohibitive in cost. 

(3) Breakage is a usual source of difficulty in 
intricate carbide tools, as these are so prone to chat- 
ter. And with carbides, chatter is almost always 
fatal to the tool. 

The above remarks suggest that all carbide tool 
designs be made so as to minimize grinding. If 
it is desired to eliminate cracking due to thermal 
expansion, all tips with a straight cutting edge over 
34 in. wide or a formed cutting edge over 1% in. 
wide should be made and brazed in segments so 
that no one piece of carbide exceeds these limits. 
In designing carbides, 


be held to a 


all clearance angles must 


minimum. Standard Westinghouse 
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practice is to hold both side and end relief to 6 deg. 
End clearance angles are maintained at 8 deg when- 
ever possible, but never more than 8 deg in excess 


of the angle required for zero clearance. 

Carbide grades: One of the most troublesome 
features of carbide tools is the fact that the grade 
of carbide used must suit the application. Funda- 
mentally, there are two types of carbide cutting 
tools. The so-called “straight” or “cast iron” 
grades of carbide consist only of “WC” and the 
cobalt binder. This grade will cut cast iron and 
any material except steel. Steel cannot be success- 
fully cut with this grade as the temperature of a 
chip tends to weld it to the carbide during cutting 
and this action soon ruins the tool. For cutting 
steel, the so-called “steel” or “mixed” grade of 
carbide is required. This type of carbide has, in 
addition to the “WC”, from 10 to 40 percent of 
titanium and tantulum carbides, as well as a greater 
percentage of cobalt binder. To illustrate these 
compositions, the most popular “cast iron” cutting 
grade of carbide used by Westinghouse has the 
following approximate analysis: 94.25 percent WC, 
and 5.75 percent CO. 

The most popular general purpose “steel” cutting 
grade has the following analysis: 82 percent WC, 
8 percent CO, 10 percent TIC. 

Since varying the percentage of the carbides and 
binders alters the relative values of hardness and 
resistance to abrasion and shock in the finished 
tool, various grades are offered to suit the type of 
cut being taken. If a high-speed finish cut is at- 
tempted, using one of the softer grades of carbide 
designed for heavy interrupted cut service, the 
abrasive action of the high-speed will wear away 
the carbide and the work will lose size rapidly. 
If a heavy interrupted cut is attempted using a 
finishing grade of carbide, the tip will shatter on 
the first heavy impact. Table I shows the general 
relationship between various steel cutting grades. 

Because it is the major factor controlling the 
maximum cutting speed of a tool material, red 
hardness is the most important characteristic of a 
cutting tool material. As the red hardness increas- 
es, the permissable maximum cutting speed in- 
creases. 


Table I1l—Comparison of Unit Cutting Times for 
Various Tool Materials 














Tool Material Unit Cutting 
Time, Min 
Carbide (Best Grade Selection) * 1 
Carbide (Average Grade Selection) * 1.96 
Carbide (Good Grade Selection) * 1.36 
Cast Alloy (Best Materials) 2.14 
H.S.S. (Best Materials) 5.10 





The above values are based on laboratory performance with 
rigidly supported work and tools. All values are for cutting 
dry with single point tools used in a lathe. No shock or 
interrupted cuts were present. 

*All carbide values are based on the best comparable grade 
of all manufacturers. 
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It would appear that the cutting speed for in- 
stantaneous tool failure would be a suitable value 
to use as the maximum cutting speed possible for 
any tool material. But in an extensive series of 
tests made at the Headquarters Manufacturing 
Laboratory of Westinghouse, it was found that the 
correlation between cutting tool temperature, the 
cutting speed at instantaneous failure, and the 
rating of the same materials tested in the range 
of normal cutting speeds was poor. It has been 
found that the best method of comparing one tool 
material with another is to compare their speed- 
tool-life curves. Obviously this method involves 
a consideration of many other properties than red 
hardness, but such curves are an accurate reflec- 
tion of how the tool materials will compare under 
average shop conditions. 

Cutting Speed Varies Tool Life 

Each of these curves shows how tool life mea 
sured in cubic inches of metal removed will vary 
as the cutting speed is varied. By comparing one 
curve with another it is possible to get an accurate 
comparison of the tool materials. In comparing the 
curves of Fig. 1, note that a feed of 0.030 in. is 
used for high-speed steel and cast alloy tools, but 
that a feed of 0.015 in. is used for the carbide 
curves. This is because this reflects the standard test 
conditions used by Westinghouse for evaluating 
cutting tool materials. A more accurate compar 
ison can be made if these curves are compared on 
the basis of cubic inches of metal removed per 
minute, or comparative unit cutting times. Table 2 
shows the comparative cutting times for each of the 
curves of Fig. 1. 

The three carbide curves in Fig ire of particular 
importance because they illustrate the effect of 
grade selection. For an application under the test 
conditions under which this curve was developed, 
the usual Westinghouse grade recommendation 
would be the WN Grade. An examination of Works 
Standards Sheet 6951 (Fig. 2) will show that the 
usual Westinghouse grade is about one grade softer 
than that commonly made by the carbide manu- 
facturers. This is because experience has indicated 
that the extra costs of tool breakage. supervision, 
etc., of the harder grade more than offsets the ad- 
vantage of the harder grade. The carbide curves 
of Fig. 1 illustrate the savings in cutting time pos- 
sible by utilizing the hardest grade of carbide that 
the conditions of the operation permit. If a moder 
ate shock had been prevalent when the tests fo 
these curves were made, the WD grade would 
certainly have failed instantly, and the WK grad 
would probably have failed. If the shock had 
been heavy, the WN grade might have failed, and so 
a softer grade, or even a softer grade used with a 
negative rake design, might have been required to 


have withstood the ( onditions ot the cut 
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Brittle Coatings 


for Stress Analysis 


By Greer Ellis 
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[he range of strains at which the coatings can 
ide to just start cracking is 0.0005 to 0.003 in. 
ler normal operating conditions. The coatings 
be further sensitized down to 0.0001 in. strain 
ooling them while static load is applied. The 
intitative accuracy under the best of conditions 
within plus or minus 5 to 10 percent, which is 
ple for most engineering problems. Under less 
rable conditions of operation, such as out in 
ypen shop, the quantitative accuracy is of the 
ler of plus or minus 10 to 25 percent. 
[he coatings not only respond to static loads but 


respond very well to dynamic loads. It is 


sy to produce strain patterns under the highest 


es of loading that can be applied to a structure, 

h as when a bullet strikes. Results under such 
amic loading conditions can be readily corre 
d with static tests on the same structure. 

he usual system of making static tests is to use 
gle coating and observe the start and spreading 


patterns as the loads are increased. Controlled 


Presented at Annual Meeting, American Society of 


ool Engineers, March 15, 1951. 


Fig. 4. Four fan blades covered with coatings 
of different threshold sensitivity show areas 
of stress amount and distribution. 


and measured loads are required. This was the sys- 
tem used in the three examples described earlier. 
Sometimes, particularly under dynamic loading, 
it is difficult to control and measure the load. Then 
the scheme to use several different coatings which 
will start to form patterns at different threshold 
levels of strain. The different coatings are either 
applied on the same part at different times, or on 
different parts: Or if the part is symmetrical as in 
the case of the fan blades shown in Fig. 4 different 
coatings can be applied to symmetrical sections. 
Loading is always the same one amount, and cali- 
Results 


will come out as shown in Fig. 4, where the boun- 


bration strips are run for each coating. 


daries of patterns for four different threshold values 
give a good picture of stress amount and distribu- 
tion. 

Another job 


measure the locked-up residual stress in a material. 


that brittle coatings can do is to 


The system is to drill small holes such as an 1% 
in. in diameter 14 in. deep through the coating and 
into the material below, and then immediately sen- 


sitize the coating. Radiating star patterns indicate 


Fig. 5. Tension residual stress pattern shows 


up on fillet at hole drilled through coating. 
(Compression would show as circles.) 




















Pictures tell of problem concerning connecting rod cap. 





Fig. 7, center, shows original design. Static 


tests with Stresscoat showed that the operating stress and the bolting-up stress added together in same 
fillet of the spot face. Fig. 6, left, pictures service failure of the cap. Origin is in fillet of spot facing. 
Right, Fig. 8 pictures solution of trouble. Leaving raised boss eliminated the locking-up of tension stress 
in the fillet when bolting-up. Operating stress remains about the same but alone causes no trouble. 
(Courtesy Continental Aviation and Engineering Corp.) 


residual tension; circles indicate residual compres- 
son. The residual strain is roughly 0.0007 in. for 
each diameter of hole that the patterns extend out 
beyond the edge of the hole. 

This system of residual stress measurement came 
in very handy at a time when several manufacturers 
of diesel engines were adding localized heat treat- 
ment on the throws of their crankshafts to reduce 
wear in service, and promptly started to have epi- 
demics of fatigue failures in the fillets at the end 
of the throws. Some brittle coat tests, involving the 
drilling of holes in the fillets, showed the cause to 
be an excessive amount of residual tension stress 
locked-up in the fillet (Fig. 5) by the localized heat 
treatment out on the throw. The residual stress by 
itself would not have caused trouble but it added to 
the working stresses and the combination was too 
much. Eliminating the residual tension stress elimi- 
nated service failures. 


Failure by Lock-Up Stress from Bolting 


Another kind of locked-up stress occurs during as- 
sembly of parts. Sometimes bolting-up stresses are 
great enough to cause failure immediately as plastic 


On 


danger may be real but not so apparent. An ex- 


part assemblers are well aware. metals the 


cellent 
told in 
in Fig. 7 had a cut-down boss which failed as shown 


case in point is the connecting rod cap story 
Figs. 6 through 8. The original design shown 
in Fig. 6. A heavily beefed-up cap was promptly 
made and promptly failed. At this point experi- 
mental stress analysis came in. A brittle coating 
test with static tension load on the connecting rod 
and cap showed that working stresses were moder- 
ately high in the fillet of the spot facing. Then a 


separate coating test consisting merely of bolting up 
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the cap on the rod showed that tension stress of fair 
ly large amount was locked up in the same fillet 
Together the two stresses spelled trouble. How t 
cure? The answer was, not to machine off the boss 
(Fig. 8) so that the 


the fillet is not only dissipated 


but to leave it high enough 
bolting-up stress in 
but may actually go into compression, which is a 
further protection against fatigue failure. 
Occasionally trouble arises, not from fatigue 
failure, but from the fact that the part takes a perma 
nent set when bolted up or operated, and it is diff 
cult to locate the areas which are doing the yielding 
Brittle coating stress analysis can help here by show 
ing up local yielding by a flaking-off of the coat 
ing from the surface. Fig. 9 shows how localized 
yielding in soft steel can spread a long ways around 
a section before it becomes apparent to usual ways 


of observing permanent set. 


Fig. 9. Localized yielding shown by flaking- 


off of coating. 
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TOOL ENGINEERING DATA 


JIC Pneumatic Standards for Industrial Equipment 


(Continued) 


1.1.5 Requested number of copies of final diagrams and 


texts shall be forwarded by mail or in person to 
an individual delegated by the purchaser not later 
than the date on which the shipment is made. 


\1.3 Standard Symbols 


Introduction 


(a) Standard symbols shall be used for symbolit 
diagrams and for showing flow paths in sche- 


matic diagrams. 


(b) Directional Control Valves: The flow condition 








NUMBER FORTY-TWO 


which is shown closest to the operating device 
is that which exists when the device is oper 
ated. 

The Standard Symbols and sample drawing of 
a Pneumatic Circuit utilizing the Standard 
Symbols to indicate the nature and function 
of component parts in the circuit shall be in 
accordance with the following recommenda 





tions: (basic symbols can be combined in any 
pt is made to show all 


form desired. No attem 
combinations. ) 





LINES 


MOTORS AND CYLIND 


ERS-CONT'D 





LINE, WORKING 





LINE, PILOT 


MOTOR, ROTARY 
VARIABLE DISPLACEMENT] 








EXHAUST 


MOTOR, OSCILLATING 








LINE, FLEXIBLE 





CONNECTOR (00T To BE 3% 
WIDTH OF ASSOCIATED LINE) 


CYLINDER,SINGLE ACTING 
PLUNGER TYPE 


PISTON TYPE 





DIRECTION OF FLOW 





LINE, PASSING 


CYLINDER, COUBLE ACTING 
SINGLE ENO ROD 


DOUBLE END ROD 





LINE, JOINING (TEE CROSS ETC) 
(DOT TO BE 3= Ww) 





CYLINDER, ROTATING, AIR 





2D 











still 











STORAGE OR 
SURGE TANK 








MISCELLANEOUS UNITS 





MOTOR, DRIVE, 


























ELECTRIC 
LUBRICATOR 
PLUG OR 
PLUGGED CONNECTION x veraene war 
TESTING STATION #£=|| ____» y, ACCUMULATOR 
(GAGE CONNECTION) XK 

POWER TAKE-OFF —— ir || FILTER 

Y SEPARATOR 

o 


RESTRICTION, FIXED 











COMPRESSORS 





COMPRESSOR, SINGLE 
FIXED DISPLACEMENT 


PRESSURE SWITCH 





PRESSURE GAGE 








COMPRESSOR , SINGLE 
VARIABLE DISPLACEMENT 


SPRING 











MOTORS AND CYLIND 


ERS 


SHAFT, ROTATING 


t| D@@OOO@® 











MOTOR, ROTARY 





‘FIXED DISPLACEMENT 








COMPONENT ENCLOSURE 


cg 
| 
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ee 
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JIC Pneumatic Standards for Industrial Equipment (Continued) 





VALVE 


METHODS OF OPERATION-CONT'O 





VALVE, CHECK 





VALVE,RESTRICTION, 
VARIABLE 


CONTROL,CENTRIFUGAL 


CENT 








VALVE,BASIC SYMBOL 


(INSERT MOOEL NO. FOR 
SPECIAL VALVES) 


METHOD OF INDICATING 
INTERNAL FLOW 


CONTROL, COMPENSATOR 





CONTROL, COMPENSATOR 
PRESSURE 


v 
Db 


aHENE 


COMP 








VALVE EXAMPLES 


CON TROL ,COMPENSA TOR 





VALVE,MANUAL SHUT OFF 








VALVE, 
MAXIMUM PRESSURE 


oie 2 Oi 








VALVE, RELIEF 
REMOTELY OPERATED 








VALVE, SEQUENCE 
DIRECTLY OPERATED 


TEMPERATURE 
CONTROL, CYLINDER 
CONTROL, DETENT DET 
CONTROL, MANUAL MAN 





CONTROL, MECHANICAL 








VALVE, 


PRESSURE REGULATOR 


ae 


aid 


CONTROL, MOTOR 
ELECTRIC 


“4 








VALVE,FLOW CONTROL 
PRESSURE COMPENSATED 


PB. 
2 


CONTROL, MOTOR 
AIR 


x > tr :< 
oO 
- I 


4 
D 
' 








CONTROL, PILOT 
HYDRAULIC 


e 4 
~< 
oO 








VALVE,SHUT OFF 


2 POSITION- 2 CONNECTION 


CONTROL, PILOT 
AIR 


AiR 








VALVE, DIRECTIONAL 


CONTROL, SERVO 


i 

















& Be 











3 POSITION-4 CONNECTION 
CLOS<D CENTER 


AIR PILOT OPERATED 


| 
2 POSITION -3CONNEC TION CONTROL, SOLENOID SOL 
VALVE, DIRECTIONAL CONTROL , SOLENOID er) 
2 POSITION-4 CONNECTION HYD. PILOT OPERATED 
| 5 
VALVE, DIRECTIONAL CONTROL , SOLENOID 











+ METHODS OF OPERATION 


CONTROL, THERMAL 


THERM 





CONTROL, BASIC SYMBOL 
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CONTROL,PILOT HYD. 
DIFFERENTIAL AREA 


| 
| 
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The Elements of Broaching-- 


Procedures, Tools 


Andrew 


j 


q 
t 


— 


E. Rylander 


r precision duplication in 
ocessing and, ordinarily, re- 
it a single tool and one pass 

> an operation. The excep- 
those jobs where ex- 


re the succeeding passes may 
itions of the first and may 
done at the same setting 


the skill is built into the 
it all that is required of an 


ind removing and reinsert- 


rach after each pass. Even 


- — 


mW eee 


with automation. For most applica- 
tions, the one broach serves as both 
rougher and finisher and, barring 
careless handling or grinding, will 
duplicate its designed profile ad in 
finitum until the teeth are worn or 
ground below original limits of toler 
ance. 

As may be inferred from the fore 
going the broaching process itself is 
rather simple as compared to certain 
other methods of metal processing 
However, the manufacture of broach- 
ing equipment is largely a specialty 
for specialists of which discussion 
would serve no useful purpose as fat 
as this repert is concerned. Rather, 
we will deal with procedures, tooling 


and applications, the while present 


Pie: 


and Applications 


ing basic elements of design to the 
end that the lay reader—as differen- 
tiated from the specialist—may have 
a clearer understanding of essential 
factors 

These include capital equipment; 
the materials to be broached; the 
broaches, of which there is infinite 
variety; the broach holders; and the 
fixtures. The latter constitute an im- 
portant item because, in view of the 
short interval of the cut, time saved 
in loading and unloading the work- 
pieces has a marked bearing on cost 
ot manutacture. 

Capital equipment—that, is, the 
machines—range from  manually- 
operated arbor presses through pow- 


erful hydraulic machines specially 


showing a chain-drive, continuous-type broaching machine. The detail at right is a view 
of the loading end. The workpieces, loaded on fixtures attached to the chains, pass through sta- 
tionary breaches and are automatically discharged at the rear of the machine. The part shown in 
the fixture is broached on both sides in one pass. 
























Fig. 2, showing assorted broaches. At left, a tunnel-type broach with holder; at lower center, 
a stationary broach for vertical operation; at lower right, a built-up broach with holder, also for 
vertical operation; and at top, a pull broach designed to cut a 44-tooth involute spline in one pass. 
This “giant” is 9-3/16 in. O.D. and over 7 ft. long; the others in proportion. Size range can be 
judged from the encircled line, which represents a midget broach. 





engineered for broaching. In this from 6 ft. per minute—the practical and are based on the assumption t 
connection, modern broaching ma- limit for carbon steel broaches—to the user plant has broaching 
chines are preponderantly hydrau- 30 fpm. It also provided the chines of ample power capacity ’ 
lic, a notable exception being a strength for heavier cuts and so The “cutting tools”, to use t ; 
chain-driven machine—shown in Fig. forced development of more power term, range from tiny push broa } 
1—which is designed for continuous ful broaching machines. Between to intricately shaped solid and ° 
operation. Fixtures, attached to the them, the two projected broaching tional broaches weighing a half | 
chains, carry the parts through sta- into the first division in metal pro or more. They are classified , 
tionary broaches and automatically cessing. methods of operation, as push 
discharge them at the rear of the ma- pull; by type of operation, as int 
chine. Types of Broaches nal and external: as solid, built 
Exceptions notwithstanding, inserted-tooth, and progressive 
broaching did not come into its own So much for background of the function, as keyway. round hole, s 
as a factor in mass production until broaching process. We will now dis- ration, spline, spiral spline, rifl 
) the advent of the high speed steel cuss the broaches; this, however, surface and burnishing; and s 
broach and the hydraulic broaching slanted to the needs of the user rath through the list. A typical ass ; 
machine, respectively introduced er than the specialist. Recommenda- ment is shown in Fig. 2 
around 1925 and 1928. The latter tions are to be interpreted as a guide [he basic requirements ¢ 
. permitted vertical broaching, while to selection and care of broaches broach are adequate strength a 
| the former raised cutting speeds rather than toward design per se, chip-carrying capacity. Without 
] Fig. 3, left, shows a typical internal broach, and Fig. 4, right, the tooth form of a broach. Ap- 


proximate face angle values for broaching various metals are as follows: for cast iron, 6 to 8 deg: 
hard steel, 8 to 12 deg; soft steel, 15 to 20 deg; aluminum, 10 deg plus; and brittle brass, nega- 
tive 5 to plus 5 deg. Essential requirements are ample strength and chip-carrying capacity. 
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Fig. 5, shows, at left, a typical chip curl—A—from a broach having proper tooth form. B shows 
correct and incorrect methods of sharpening. Sketch C shows a proper grinding setup. 
Fig. 6, right, shows—at top—eight typical broach shanks or pull ends. At lower left, a threaded 
pull-type head such as used with shank D; at center, a head for use with shank B; and at right, a 
cross-section of a 4-jaw automatic coupling head such as used for shank C. 
‘ oach will break or buckle, In which D minimum root portant factor in broach design. As 
‘ g on whether it is pull or dia.; D,, dia. of pull end; W, width it is a function of the length of cut 
] Lacking the other, chips ot pull slot; S. factor of safety; and ind « hip thickness, it will vary some- 
) the tooth spaces and, in \, area of minimum section what with the material being 
, impairing surface finish, ‘Calculation for strength of a push »* broached; for example, the allowable 
I ige individual teeth or broach is based on the assumptior pitch for cast iron would be less than 
, ire of the entire broach that when L / D. is greater than « for steel because less chip space is 
sth of a broach is deter- equals 25, the broach may be con required. See the caption, Fig. 3. 
: ts minimum cross sectional sidered as a long column that will In any event, the pitch should per- 
‘ lly occurring at the root of buckle and snap when overloaded mit at least two teeth and preferably 
‘ L, . oC . ° 
t ooth or at the area sur Strength may be computed by the more to be engaged in the cut simul- 
+} . = io ) ‘ 
/ ie slot end. See Figs. 3, 4 following formula taneously, both to keep the workpiece 
lamente . alc ‘ 
ements of 7 : i 13.500.000 “ D.4/SI il in alignment and to reduce shock as 
6 tor standar¢ yroacn to g > . . > a ve. 
: t able load. psi following teeth come into engage 
s 1 holders Among other ment Pitch mav be determined as 
the strength of a pull In which | length from pus! Allee 
he calculated as follows: end to the first tooth; D_, the root di i 
1) irea at root dia. at 1% L; and S, the factor of safety Pitch 0.34 +/ length of cut 
LD) - irea thru pull slot Pitch. whi h determine s construe While surface broaches compare in 
00,000 S allowable tion and strength of the tooth, and general design with internal broach- 
the allowable chip space, is an im es, strength becomes a subordinate 
Fig. 7, at right, shows a simple setup for broaching a bronze part. The broach used was made 
of C.R.S., cyanide hardened. Fig. 8, at right, a schematic diagram showing a method for broach- 
ing external gears. Usually, several teeth are broached per pass, the fixture retracting for index 
= on the return stroke. Broaching is continuous until all teeth are cut. 
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Fig. 9, an index holding fi 
} ture for broaching thrust face 
. : on connecting rods. The operate 
CAM ACTUATING Seow gga Foe i DA 
CLAMPING LEVER un oat Ss ane oat s one Statior : 
F while the opposite is in broach a 
ing position. 3 
4 
} 
4 
Ny 
CLAMP proper wheel grade and grit is us ’ 
' for a given broach material. Ex 

INDEX PIN for surface broaches, which n 

ACTUATING . 

LEVER ground on the O.D., following 
original rake angle, internal bro ‘ 
es may be ground on the faces « er: 
The “right and wrong” of bri a 
gerinding is shown in Fig. 5 a 
ther explained in the caption im 

Tools and Applications it 
an 
Bee 1ULS€ proat hing speed is Fo 
stant tor a given application sh. 
factor since one is less restricted by the finish—or  sizing—cut being broach ends and pullers stand x 
space limitations. This permits more taken with a carbon steel broach ized for quick change, all saving in 
“meat” in the tool. One may further Naturally, mild steel broaches are time outside of the broaching cut oo: 
take advantage of shear cutting—not not recommended for production removal and _ reinserting of tic 
ordinarily practical with internal runs, broaches must be effected by the ex. 
broaches—-which, reducing vibration, The foregoing covers the high tures—that is, by the speed at in 
results in a superior surface finish. points of design. Along with that, it the work may be positioned, pres in 
Shear angles vary from 5 to 20 deg, may be well to briefly discuss the ed to the cut. and unloaded. A 
even more for special applications. care of broaches. For while the most since the application largely de m: 
However, shear cut is not ordinarily economical of cutting tools as far as mines the type of fixture, the pe 
applied to surface broaching of slots high production with long life is con will be discussed jointls sp 
because the shear tends to crowd cerned, broaches are nevertheless ex- In view of broadening applic a 
chips to one side, producing a rough pensive as regards first cost. There is industry imposes new demands se. 
surface. fore, they should be carefully han- the makers of broaching equip! re! 
dled and as carefully stored to in it may be of interest that broac! sti 
B h Material 
roac a iais sure against damage. operations incidental to manufact 
While the materials commonly Extreme care should be exercised of an 8-cylinder automotive eng 
- " ‘po : « M4 > . . +} ’ ] 2. 
used for internal broaches are 18-4-]. in regrinding, making sure that the totals less than 100. and—citir qa 
18-4-2, and Moly high speed steel 








which, as previously stated, permit 
cutting speeds of 30 fpm—surface 








broaches for certain materials may 
incorporate tungsten carbide inserts. 
While these portend surface speeds 


AUTO JACK 
OPERATED FROM 
RECEDING TAB 
comparable to other metal cutting 
applications, the high extremes are 
not ordinarily used in broaching. 

\s in most things, there are excep- 





tions to rules. For example, Fig. 7 
shows a setup for broaching 14 in. 
square holes in bronze discs. For 

















this job, broaches made from 14 in. 4 
keystock served nicely for roughing, ' 
. AUTO JACK 
Fig. 10, a fixture for broach- OPERATED FROM 
, . ° RECEDING TABLE 
ing locating points on connect- ' 
ing rods. The application is FOR OPERATING 
similar to that shown in Fig. 9. JACKS . 
| 
| | 
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— . ‘Saaaeocme — HYD. OPERATED 
|, a hydraulic fixture for | 70, OPERATED 
: | WALKING CLAMP 
ig the half-round and | 
: bearing caps. Clamp- HYD. CYLINDER 
q sutomatic. The built-up 
1 containing five broaches EQUALIZER 
i ne holder, is similar to —- . D. CYLINDER 
, the broaches shown in 
} 
4 
a 
1 for a 28-cylinder reci- 
rcraft engine less than HYD. OPERATED 
ms. By comparison, a PULL BACK JAWS 
ve of some 15,000 broach- 
yns for jet and turbine air- aD IUET 
es assumes astronomical : 





wa 


siderable extent, broach 








ime seded conventional mill- 
in: cutting practises—with, 
it lded, advantages in cost L en 
an e instances, in quality 
Fe the large pull broach continuous. Loading and unloading ting stroke downward. 
sh. g, 2 produces a 14-tooth o! the work may also he complete ly Figs 9. 10 and lL] show, in turn, 
x liameter involute spline automatic simultaneous broaching of several 
in ng gears in one pass, as ; faces on connecting rods and bearing 
0) 14 passes with conven- Advanced Tooling caps. The first is an index fixture 
tio iting. On the opposite Because broaching has made its Which permits loading one side while 
ex be cited broaching of major impact in the automotive and the other is in the cut. Clamping and 
in\ nes as small 5-tooth x % aircraft industries, and also in pro nde - x5 manual, rhe second “a hy 
in. duction of armament, we turn to shuttle fixture in which clamping 
nes and internal gears these fields for timely applications — automatic, auxiliary jacks being 
m: ached omplete in one and tooling Here. the fixtures shown ictuated by the ape rps and ad- 
pa | gears may be cut one in Figs. 9 through 12 may be consid ers e of the table The third is a hy- 
sp ss—as indicated by Fig. ered typical of advanced design and draulic fixture designed for seal 
8 isual practise is to cut ire of espec ial interest since the cut natic shuttling and clamping. 
Se. per pass. The fixture aways show construction details. All Phat ca feeding and anil 
re! ndexes on the return four broaching operations are per waren gear roles sa 
sti roaching cycle being formed on ram-ltype machines, cut broaching is indicated by Figs. 12 
ind 13 in which, respectively, flats 
king pins and slots on piston pins 


ire broached on automatic cycle. The 























a eueceees a c . 
arts are hopper fed, automatically 
| PI 
#4 rn positioned in the interval between 
4 itting strokes, then automatically 
2 ME 
‘3 lischarged on the return stroke. 
| ‘ An interesting example of tooling 
- 
i] is shown in Fig. 14, in which parallel 
§ - ; 1 : 
er BP bores in track links having slightly 
“aii 
z ( ‘ variable center distances are 
: o MPIN a Yr 
z E ER broached simultaneously. The broach 
' . 
ia holder and fixture are designed so 
A | tT that one side of the holder and one 
. * 
we 4 " Fig. 12, an automatic shuttle- 
«eb 4 type fixture for broaching flats 
a ‘wee on king pins. Magazine-loaded 
» parts are automatically posi- 
a tioned and discharged during the 
broaching cycle. All drawings, 


Figs. 9 to 12, are cut away to 
show construction details. 


























Fig. 13, left, shows magazine feeding in connection with slotting piston pins. Broaching is 
push-down and continuous, a part being broached and discharged with each broaching cycle. 
Fig. 14, at center, shows tooling for broaching two 1.375 in. holes at semi-flexed center distance 
in track links. Fig. 15, at right, shows a “trial horse” setup for broaching rotors. See Figs. 16 


and 17, below. 


V-block in the fixture float to com- 
pensate for center-to-center varia- 
tions. 


Preliminary Tooling 


The more involved applications, 
such as broaching of “christmas- 
tree” or other odd-shaped slots in gas 
turbine rotors, may call for consider- 
able experimentation along with pre- 
liminary tooling. Such a “trial horse” 
is shown in Fig. 15—the prototype 
of the massive, self-contained floor- 
type broaching fixture shown in Figs. 
16 and 17. The latter illustrations 
show a suggested slot form. 

The parts must be held to close 
surface finish and dimensional tol- 


erances—as, for example, + /— 
0.002 in. for depth of slot; + /— 
0°-5’ for angularity; with slot spac- 
ing +/— 0.001 in., non-accumu- 
lative. Close enough, 
the number of slots in a wheel! For 
the purpose of its work, this fixture 
is practically universal in that it 
takes wheels in any diameter range 


considering 


from 6 to 24 in., indexes from zero 
to infinite, and is adjustable to 
machine slots at any angle from 0 
to 45 deg. 

Massive construction provides the 
“meat” to reduce vibration and in- 
sure a uniformly smooth surface; 
furthermore, it is completely auto- 


matic cycle, power being supplied 


by a horizontal broaching mac! 
attached to the main slide. The w 
holder is mounted on a shuttle t 
which recedes for index. This is 
one of many ingenious fixtures 
pecially engineered for aircraft 
plications 

\ typical application of su 
broaching is shown in Fig. 18, wl 
four surfaces on steering knuck 
spindles are broached per | 
Identical shuttle fixtures permit 
to be loaded while the other advar 
for broaching; thus, broaching 
continuous to all practical purpos 
Another 
involving the 


applicatio 


broaching of 


interesting 


walled tubes—is shown in Fig 
and further explained in the ca 


Figs. 16 and 17, left and right, show a large floor-type fixture for broaching slot forms in rotor 
wheels for gas turbine compressors. Completely automatic, the fixture takes wheels up to 24 in. 


diameter. Index range is indefinite. The inset suggests a slot shape. 
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Fig. 18, at left, shows a duplicate tooling for finishing broaching four surfaces per pass on 
forged steel steering knuckle spindles. One shuttle fixture retracts for loading while the other is 
in the cut. Output is stated as 410 per hour with broaching speed 30 fpm. 


Fig. 19, at right, shows an interesting application of broaching thin-walled tubing. The tubes 
ire positioned on the pull end of the broaches. As the latter are pushed up by elevators and 
cripped by their holders, they carry the tubes with them against a stop. The broaches then pull 
through, when the tubes drop down, to be deflected and discharged. The machine ram then 

‘ lowers the broaches to the elevator grips, when loading is resumed. 


High-Speed Broaching into position for broaching and auto Rifling 


matically discharges the work at the 


] hown applications calling end of the cutting stroke. In the armament field, broaching 

for cutting speeds, we now An excellent example of high has cut time and costs in the rifling 

tur peed surface broaching, speed continuous surface broaching of both small arms and large-caliber 
suc licated in Fig. 20. Here, is shown on the front cover, where guns. Shoulder and hand arms are 
: cas! intake manifolds are cast iron cylinder blocks are con usually pull broached in two passes 
bri two angular faces in veyor fed across stationary broaches one roughing, one finishing—with 

nee ie ising carbide insert at a speed of 60 fpm. In a similar the twist governed by a master helix. 
bri oaching speed is 90 fpm, application—not shown—V-type Such broaching is also subject to 

wil stated as 140 per hour. cylinder blocks are broached both semi-automation In the case of 
Th: tor merely positions the faces at one pass, the blocks being large-bore guns, cutter heads 

pa: fixture, which then auto- fed through tunnel-type broaches at mounted on a master helix are suc- 

' ma pplies clamping, swings 60 fpm. cessively pushed through until rifling 


Fig. 20, an automatic cycle setup for broaching both angular faces of an inlet manifold for 
V-type engines. The built-in, hydraulically-operated fixture, shown at right, swings out for load- 
ing, then swings in and locks with start of the broaching cycle. The operator merely loads and 
unloads. Broaching speed, using carbide roughing and finishing broaches, is 90 fpm and output 
s stated at 140 per hour. 
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Fig. 21, showing a setup for 
broach rifling 30 cal. barrels. A 
set of two broaches—a rougher 
and a finisher—are required to 
complete the rifling. Production 
rate for this ultra-precision job 
is about 30 barrels per hour. 


is completed. Examples of small and 
large bore rifling are shown in Figs. 


21 and 22. 
Tooling Can Be Simple 


In the foregoing. we have present- 
ed highlights of tooling as applied 
to typical present-day applications. 
It should not be inferred, however. 
that tooling need be involved or 
complex for economical functioning. 
For example, a simple fixture such 
as shown in Fig. 7 provides all nec- 


essary elements of accuracy with 
rapid loading. Used with pull 


broaching on a horizontal machine, it 
also provides fast unloading since 
the workpiece can drop off as soon 
as the broach is pulled through. 

The essential requisites in fixture 
design, since they insure quality, are 
accuracy and rigidity. Quick load 
ing and unloading are complemen- 
tary factors since they determine 
quantity of output; nevertheless, 
they are subordinate to accuracy. 
The ideal design combines accuracy 
and speed of operation with simple 
functioning. 

With regard to time of broaching, 
one may assume normal cutting 
speeds as 12 to 24 fpm, with 30 fpm 
as the high limit for high speed 
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steel broaches. To the time for the 
power stroke, then—and disregard- 
ing the return stroke since loading 
and unloading may be done in that 
interval—add the time to remove and 
reinsert the broach, plus start and 
stop, and you have the approximate 
time for the entire broaching cycle. 

To cite a typical example, assume 
a power stroke of 6 ft. at 20 fpm 
and return stroke at 40 fpm. Then 
with cutting stroke 18 seconds, and 
assuming unloading, loading and ex 
change of broach in the 9 second 
interval of the return stroke, on 
adds time to start and stop about 2 
seconds—to obtain a total of 20 
seconds for the cycle. At 85 percent 
efficiency, that would presume an 
output of about 153 pieces pel hour 
Reduced to simple formula, one can 
determine approximate output as 
follows: 

3,600 x efficiency cycle time 


sec onds 


Fig. 22, showing the cutter head for rifling medium sized gun 
barrels. Forty cutter heads are required to complete the rifling, each 
cutter being passed through the bore once. 
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Ingenious Devices and Ideas to Help 
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iH 750 HOLES TOBE = 9-4 
mir GROUND S.F. FOR STO. 2S. 
mn ORILL BUSHINGS Ben K 
5/6 HOLES TO BE LAPPED : a. 
SF. FOR STD. 5/16 ORILL ROD Y N\. \ 
as ey A 
Sig DRILL ROO 
Holes may be accurately spaced and bored, in index plates, without resort to a jig borer, with a tool 
h as illustrated. Radii and chordal distances are’ established by “‘miking” between plugs. 
l¢ 
While our jig borer was at the fa tory for ove! the twelfth and last hole. we found that the radius 
g. the writer had to accurately bore twelve of all holes was identical and that the accumulated 
equally spaced on a 15 in. circle on an error, between holes. was only 0.0008 in.—well 
milling fixture then under construction. within prescribed tolerance. The tool is simple 
ol shown permitted accurate spacing of the and provides a short cut to accurate hole spacing 
ir hole pattern in a drill press. without resort to jig boring 
t, we made up blocks 1, 2, 3 and 4 from tool D. A. Coates 
ind bored a 0.0750 in. hole in each. Equi San Diego, Calif. 
t from the center line of this hole, we bored 
in. diameter holes in each block sO that. lo Remove Broken Taps 
— ‘am so - = a “* . Unless a broken tap is so tightly jammed in the 
“ a — \s will are’ ; — al hole that it defies all but disintegration, the simple 
ni *kness locks é = 
ialf the thickne of blocks | xe I - method here suggested will usually suffice for re- 
en 1 ee ee oe moval. Select wires which may be inserted in the 
; we ah pipe and ee : flutes, and cut them about 6 in. long. 
nl ssemp 12 *> severe ‘KS ) 7 Ss ; . . 
chs nbdling > T pose deca the ge sds Loop the free ends of the wires. insert a short 
us 6 In. dla. drill rod—we inserted bs ie rod through the loops, and twist to unscrew the tap 
( ind block 2-3 and, from that point, estab : ss . ; ; ms 
rT om section. The wires, which may be annealed musi 
radius and chord to closest “tenth” with a i . P ee eee i 
\ Irilled hol wire or even section of a clothes hanger, depending 
neter e > ‘iiled ¢ > ad ¢ ole ; , ° 
~~ es pe ati 1. — oa ie on top size, will twist into a solid rod and should 
c ite 0 - é r, > > r oO 74 ‘ ‘ 
an nter f the plate t Le center t Ie 15 in then exert enough torque to back out the tap. 
R. rs using standard drill bushings. We _ then Frank Mo Ruerickh Th 
] . . . = 2 vs . 
et ad Io oO Ss ole S o oO e . 20 — 
ib block N - 1 on this hole and, u ing com Chapter 38, ASTE 
coal | block 2-3, drilled and reamed the first of 


Rea 
* 





holes. 
1 block was then plugged into this hole and 
cond hole drilled blocks 


nd so on around the circle. On completing 


and reamed from 
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for accepted contributions to these pages, 
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45 Deg Angle Clamp 





PINS 


j 


LOCATING /~ WORK-PIECE 
/ 





v 
—— 





a 

t¢-“— 
a! 
a 
= 

















Xx ti 
: wm ,') 
, Terr 2 | 
| iy|t fy ; 
1 | | heged 3 
' ' r 1 r4 
eral) | iH " 
| 11 nyt 
si ! tear + 
ae viy 
1: ' : it 
| Ma deb dh. " 
wa e+ 1 " 
u — eS oe * | ai ar 

















A clamp, provided with a 45 deg heel angle and 
seating on a block having a 45 deg angle, forces 
it downward and against the workpiece. 


The illustration shows a clamp that not only 
holds the workpiece down on the anvil block but 
also forces it against a locating stop—pins or a 
with the one turn of the hand knob. This 


double-acting feature is achieved by machining a 


set -edge 


15 deg angle on one end of the strap, and another 
15 deg angle on its seating block. The resulting 
pressure—p-p—is downward and against the work- 
piece. Outside of this feature, construction of the 
fixture follows conventional lines. 


F. A. Adams 
Dayton, Ohio 


Angle Shearing Attachment 
An economical “home made” attachment for 
angle shearing of sheets is shown in Figs. 1 and 2. 
It can be used to good advantage, with a squaring 


shear, for cutting corners from square plates and 


A simple attachment for shears permits dupli- 
cate angle shearing of sheet stock, plate and flat 
bars. Fig. 1, at top, shows general assembly, 
and Fig. 2, at bottom, details of construction. 


for shearing gussets and other angular shapes, 
When shearing flat stock into lengths with angulai 
cut ends, the adjustable stop can be removed and 
the fixture used merely as a guide to produce the 
required angle. In such case, the lengths are con- 
trolled by the regular stops behind the shear blad 

The attachment consists of a straight piece of 
2x 2x %& in. angle iron of the desired length. To 
this is welded an ear, scarfing the joint as shown 
in Fig. 2. The underside of the welded joint should 
be smooth to provide a flat seat on the shear bed 
and the weldment straightened if warpage has o: 
curred. A hole, of a size to suit, is drilled in the 
ear. The attachment then rotates around a bolt. 
the head of which is machined to suit the slot on 
the shear bed. A hand knob and washer serves for 
clamping the attachment to the shear bed. 

The adjustable stop is merely a slotted block, 
clamped to the angle iron guide by means of a 
thumb screw. The fixture as a whole is shown in 
its simplest elements and can be altered or modi 
fied to suit local conditions. In general principle, 
however, it is a cost and time saver. 

Clement F. Brown 
Lima, Ohio 


**Magnetic”’ Parallel 

The parallel illustrated, which is termed “mag 
netic” because it transmits most of the magneti: 
lines of force that would pass through it if placed 
on a magnetic chuck, is easy to make and quite 
practical to boot. They are usually used, in pairs, 
to hold steel parts which have projections or shou! 
ders that precludes full contact on a magnetic chuck 
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Brass parallels, with inserted earbon steel plugs, 
serve to hold parts with projections or shoulders 
to magnetic chucks. 


To make a pair, select two pieces of square o! 
rectangular brass, about | in. thick x 6 in. long and, 
using a scale and square, lay out a series of holes 
as shown. Drill the holes press fit for 3/16 di 
drill rod or high-carbon steel plugs, the length o! 
which should coincide with the thickness of tl 
parallels. Press the plugs into the holes, then mi! 
and grind the working surfaces. It should be me: 
tioned that these parallels were designed by M 
Harry Livingston, a member of Hartford Chapte 
ASTE. 

Edward Diskavich 


Torrington, Conn. 
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Chicago 1952 Exposition 


To Emphasize Daily Production Theme 


March Meeting to Reach New High of 36 Papers in Three-Way Technical Program 
Host Chapter Plans Plant Tours, Banquet, Ladies’ Events, and Educational Display 


fh 952 Tool Engineers Exposi- 
ind ASTE 20th Annual 
Mee: it Chic ago will coordinate ex- 


it | member interest more close- 


lyt similar dual event ever spon- 
sore ( the Society,” Gardner Young 
Of Pittsburgh, national program chair- 
ma! inced following a preliminary 
pla: eeting at Hotel Stevens, May 
18) 

r| lay, from March 17th through 
the he explained, “will have a spe- 
if facturing theme. The tech 
nie. kers will tell engineers how to 
do exhibitors will show them 
whi t with.” 


tirst Vice-President L. B. Bellasny 


This extra service to industry was d« 
veloped in a two-day conference of the 
National Program Committee. The sex 
ond day was devoted to a joint session 
with the host chapter committee, headed 
by Marshall Blu, tool engineer fo 
Sears, Roebuck & Co. 

According to the plans formulated 
exhibits at the exposition will be classi 
fied into five groups. The generic field 
covering a group will be the headline: 
for one day. On each day at least three 
educational papers will be presented on 
subjects relating to such equipment 
[hese talks will be slanted towards es 
tablished theory and practice—not cul 


looks over National Program Com- 


mittee’s plans for Society’s 1952 meeting at Chicago. Committee members 


seated with him are, from left: 


T. €. Barber, Gardner Young, chairman, 


and Kenneth Riddle. Standing: H. E. Conrad, executive secretary; F. 


1 


1, technical director, and J. O. Horne, also a committeeman. Right: 


Marshall Blu, host chapter committee chairman, explains organization 


chart of committee responsibilities. 



































































Above: Facing Chicago’s water- 
front Grant Park, the Stevens, 
world’s largest hotel, was meeting 
place for ASTE National Program 
Committee and host chapter con- 
vention committees. It can accom- 
modate thousands of visitors to 
Society exposition next March. 
Kaufmann & Fabry photo. 


rent advances nor new developments. 
Chus show visitors can get the maximum 
in specialized demonstration and infor- 
mation in a minimum of time. 

Held in the afternoon, the educational 
sessions will conclude with a discussion 
panel made up of users, equipment 
manufacturers, and materials suppliers 
in the field concerned. Members may 
submit questions in advance to be an- 
swered by panel speakers. 


Covers Current Developments 


In addition, 21 talks on trends in 
technical subjects of current interest are 
to be given in five morning and three 
evening periods. They may include sup- 
plemental coverage of the theme of the 
day 

This group of lectures will be aug- 
mented by written discussions, distrib- 
uted to the audience along with pre- 
prints of the featured papers. 

Also on the program will be several 
symposia keyed to such Society activi- 
ties as tool engineering education, re 
search, and standards. 

The exposition will be held at the 
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International Amphitheatre. Technical 
sessions and other meetings will take 
place in the adjoining Stock Yard Inn. 

Participating in the meeting were: 
Thomas C. Barber of Chicago, James O. 
Horne, Rochester, N. Y.; Clinton J. 
Helton, Denver, Colo., and Kenneth 
Riddle, Philadelphia, all of Mr. Young’s 
committee; Leslie B. Bellamy of De- 
troit, first vice-president; Harry E. Con- 
rad, executive secretary, and Frank W. 
Wilson, technical director, both from 
ASTE headquarters at Detroit. 


Adpproximatety 30 members of the 
local committee and officers of neighbor- 
ing chapters met with these men on 
Saturday morning. 


Names Division Chairmen 

Mr. Young assigned responsibilities 
for coordinating various divisions of the 
program as follows: Technical activi- 
ties, Mr. Horne; social programs, Mr. 
Riddle, and supplementary activities 
Mr. Barber. 

Each division chairman presided dur- 
ing the discussion of committees under 
his direction, briefing his respective 
chairmen on their duties as they report- 
ed progress on assignments. 

From a list of 60 companies submit- 
ted, a schedule of selected plant tours 
will be set up. Registration for this ac- 
tivity will be at the Amphitheatre, the 
Stevens and Palmer House hotels. Plant 
tour parties will be picked up at the 
downtown hotels and returned to the 
Amphitheatre. Visits to plants will be 
made only in the morning. 

A banquet on Thursday evening, a 
ladies program, and an educational ex- 
hibit are among other events being ar- 
ranged by the Chicago chapter. 


Host Committees Attend 


Chapter officers and convention com- 
mitteemen present were: H. Dale Long, 
chairman; Alvin J. Winkler, secretary; 
Howard Ettinger, social programs; 
Richard W. Miller, banquet; Walter W. 
Haskins and Robert Norwalk, recep- 
tion; Mrs. Richard W. Miller, ladies 
program; Clifford Ives, technical activi- 
ties; Fred Rust, plant tours; H. H. 
Katz, educational exhibit; Frank Mar- 
tindell and William L. Bengtson, tech- 
nical sessions. 

Gordon J. Benes, supplementary 
functions; George A. Rieke, transporta- 
tion; Clare Bryan, W. O. Will. and Ar- 
thur Brehm, signs; Harry A. Paine, ses- 
sion arrangements; E. K. Dayne, regis- 
tration; E. W. Dickett of Rockford, 
tickets; Arnold W. Blackshaw and AI- 
bert Clements, publicity; John H. Beck, 
budgets; Joseph K. Kayda, records and 
reports; H. Verne Loeppert, supple- 
mentary functions assistant and emer- 
gency; Harold G. Abbott, advertising, 
and Earl Potts. 


64 


Attendance included Fred J. Schmutt, 
Chicago national director, and the fol- 
lowing officers of assisting chapters: 
George Torrence, chairman, and Wil- 
liam Moreland, second vice-chairman, 
Rockford; C. Harold Arndt, program 
chairman, Racine; Robert Bayless, past 
chairman, Peoria; Walter Behrend, 
chairman, and Arthur Gudert, past 
chairman, Milwaukee. 

Out of respect for Frank Martindell., 
who received word of the sudden pass 
ing of his wife, the meeting was ad 
journed shortly before completion of the 
agenda. 


Morse Elected Presiden 

Houston, Texas—George T. My 
Jr., who went to work for the Py 
Iron & Steel Co. as a clerk in 1928 
become president and general many 
of the company. 

Mr. Morse was recently elected , 
rector to fill a board vacancy. Then 
board elected him president and gery 
manager 

In recent years Mr. Morse has } 
vice president in charge of indus 
sales. He is a member of the Hoy 
ASTE chapter. 


Chicago Sets Up Committee to Work on New Die Manw 


Chicago, Ill—To organize a _pro- 
gram for gathering prospective materi 
al for the Society’s proposed “Hand- 
book on Metal-Stamping Dies,” the 
Book Committee of Chicago chapter 
met May 17 at the Stevens Hotel with 
Frank W. Wilson, book editor from 
ASTE headquarters. 

As outlined by Mr. Wilson, the book 
will be confined to dies for blanking, 
drawing, forming and assembly of metal 
products, exclusive of hot-work dies 
It will include basic theory, design of 
stampings, types of dies, die elements, 
die classification, punch press data, and 
punch press attachments. 

The manual is intended for practical 
use by experienced die men rather 
than as a textbook. Largely graphic, 
it will have a minimum of text. In 
numerous illustrations, it will feature 
typical dies of proved performance in 
each classification, with examples of 
unusual design and _ application. 
“Tricks” and “kinks” that have solved 
actual problems will be emphasized 


In appealing to chapters to 
committees to collect material for 
die manual, E. W. Ernst of Ger 
Electric Schenectady, \ 
chairman of the Society’s Book ( 
mittee, says, “Out of the experienc 
all, a medium for exchanging outst: 
ing die data will be produced fo 
benefit of all.” 

Present at the meeting were 
Ostergaard, chairman of the ch 
committee, and Michael Romano, 
of Harig Mfg. Corp.; Willian 
Shrode, Pioneer Tool & Engine: 
Co.: Stanley Suorek and Euge: 
Kruse, Western Electric Co.; R 
J. Okon, W. D. Allen Mfg. Co.; ( 
Haley, Wilson Jones Co.; Os 
Mathisen, Victor Gasket Co.; 
Brosheer, American Machinist 
John H. Beck, Motorola, Inc. 

For a detailed prospectus 
ASTE die manual, write to: | 
Wilson, book editor, American & 
of Tool Engineers, 10700 Puritar 
Detroit 21, Mich 
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lop President J. J. Demuth introduces Greater Lanecaster’s charter 
officers before installing them. From left: Willis M. Houck, secretary: 
Erik E. Stacel, second vice-chairman; Joseph H. Resser, chairman; Mr. 
Demuth, Milton J. Grimes, first vice-chairman; Amos L. Kraybill, dele- 
Bg: Lester E. Eastman, alternate, and Robert I. Shaub. treasurer. 
MB Seated, left: H. E. Conrad, executive secretary, and, right: Dr. Robert 


® Eshleman of Franklin and Marshall College, guest speaker at the charter 
j Part of the dinner group. Facing camera in foreground 
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emony. 


isitors from Philadelphia chapter. 


Below: 


Bancaster’s 109 Members 


—— 


FEELS 


PPS 


’ 


4? 


Pa Pennsylvania’s 


Lancaster 


New 


niy bv 


The 109 charter 


ipter 


il Pennsylvania. 


Baltimore 
dinnet 
rman 
opened 
formation 


up 


Continued in 


P 


by Mr. 


cutive 


chapter 


Che 
ranks with Ohio and Illinois 


chartered 


Keystone 


York with its 10 


1ri¢ lude 


Pro Tem 
the 


l 


Office 
Resser. 


secretary 


members of 


31 transters 


Philadel- 


chapters. 
at Wiggins Restau 


Joseph H 


meeting. re- 
the 


Create! 


Harry E. 


of the So 


icted an election of officers. 


slate of nominees was elected 


Chairman, Joseph H. 
Armstrong Cork Co.: 
i 


Ladio Corp. ot 


in, Milton 


-chairman, 


Grimes, 


Res- 
first 
tool 


America, and 


Erik E. 


Stacel, 


trial engineer, Bearings Co. 


ill of Lancaster. 


etary, Willis M. Houck. tool 


New 


New Holland 


Machine 
Holland; treasurer, 


Div.. 


iub, plant engineer, Stonzi 
I phrata: 


delegate. 


Amos 


Chartered as 89th Chapter 


L. Kraybill. 
Co. ot 


Eastman, abrasive engineer, Norton Co 


tool 
(America: 


Bearings 


Lester S 


engineer, 


alternate. 


and membership chairman, Raymond ¢ 
Moorhead, machine Arm- 
strong Cork Co.. 

After describing the Society’s activ 
and the operations 
President J. J. Demuth of St. Louis in 
stalled the newly-elected officers. 

T. J. Donovan of Philadelphia, third 
vice-president, made the charter pres 
entation, and Emil Kitzman, area cap 


designer, 
all of 


Lancaster 


ities scope of its 


tain of the national membership com 
mittee, also of Philadelphia, presented 
the chairman emblem. 

Chairman Resser then introduced the 
guest speaker, Dr. Robert F. Eshleman, 


prefessor of economics and sociology at 


Elizabethtown College. 


Economist Traces Human Progress 


As he built a pyramid of wooden 
frames to illustrate “Levels of Human 
Development,” Dr. Eshleman traced the 
progress of human life from primitive 
tilling of the soil to the machine age 
Through mechanization, he pointed out 
fewer people are needed to produce 
food. Those freed from this labor have 
developed other enterprises, thus build 


ing communities. In conclusion, Dr 





Eshleman compared the peak of the 
pyramid to the spiritual side of life. 
Rev. Ira D. Lowrey offered the in- 
vocation and the Stevens Trade School 
of Lancaster furnished dinner music. 
Guests among the 141 men present 
for the ceremony included: R. V. Show- 
ers, director of placements, Franklin 
and Marshall College, Lancaster; E. H. 
Markley, vocational director, Hershey 
Industrial School, Hershey, and John 
S. Stauffer, superintendent of Stevens 
[Trade School, Lancaster. 


Neighboring Officers Are Guests 

Also visiting ASTE’ers: Willard Grif- 
fith, chairman, and Howard Gross, sec- 
retary, of Philadelphia chapter; Arthur 
Diamond of the national education com- 
mittee, and William Chalfont, both of 
Philadelphia; Charles W. Janus, first 
vice-chairman of chapter; 
James Fairhurst, chairman, and Eugene 
Pelizzoni, of Lehigh 
Valley chapter, and Burnell Stambaugh, 
first vice-chairman of Central Pennsy]- 


Baltimore 


past chairman, 


vania chapter. 

Area industries are represented in 
the charter membership as follows: 

Oral R. Allriedge, Joseph F. Armer, 
Parke C. Dunlap, William E. Edwards, 
C. Russell Frain, James M. Freidly, 
George E. Gallagher, John N. Harris, 
Henry N. Kline, Jr., Lester B. Martin, 
Nicholas Mazur, John P. Phelan, John 
R. Pizzola, Albert M. Reusing, William 
H Robinson, John W. Benedick, 
( harles F. Brown. Ceorge 4. Coil, John 
R. Folkeson 

Charles F. McNulty, Raymond News- 
wanger, Norman W. Ressler, Robert L. 
Charles T. Rose, Melvin Sol- 
lenberger, Lester S. Steffy, Truman 
Coy, Paul C. Dellinger, and William M. 
Diehm, all of New Holland Machine 
Div., Sperry Corp., New Holland. 

James E. Boyer. Lawrence L. Brown, 


Charles R. Keller, William Noyes, Os- 


Ressler, 


car H. Nuss, Edward C. Shaw, Ray- 
mond C. Moorhead, Martin Good, 
Hugh R. Grable, Victor B. Hensel, 


Levi B. Leisey, Walter A. Montgomery, 
and Carl W. Stehman, Armstrong Cork 


Co., Lancaster. 


George E. Danz, Gustavo G. Shaef- 
John G. Fish, Noah H. Groff, Ralph 
E. Morrison, Robert C. Ressler, John J. 
Warfel, and Ralph F. Wolf, Bearings 
Co. of America, Lancaster; John D. 
Herrington, Robert J. Leonard, Dennis 
P. McCreary, Leon W. Metzger, Robert 
H. Moser, George W. Rineer, and Rich- 
ard J. Radio 


\merica, 


Trumbower, Corp. of 
Lancaster. 

Joseph R. Centini, Charles L. Huber, 
Jack E. Humphreville, Albert L. Rad- 
cliffe, Kenneth R. Bernhardt, and 
Ralph B. Mentzer, Hamilton Watch 
Co., Lancaster; Michael W. Bigos and 
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Joseph D. Knauer, Sanders and ‘Thom- 
as, Pottstown; Joseph P. Dechert, De- 
cherts Machine Shop, Palymyra: John 


M. Denuel and Richard L. Witmer, 
Trade School, Lancaster. 

Ralph W. Deiely, Mac It Parts Co.; 
Slaymaker Lock 
Gammache and Vin- 


Stevens 


Geor ge W. Eurich, 


Co.; Jacques A. 


cent P. Gammache, Gam Manufactur- 
ing Co.; Gotthard Hagstrom, Safe Pad- 


lock Hardware Co.; Paul A. Herr, Lan- 
caster Engineering Co.; Leland H. Hil- 
ton, Edward H. Koerkle, and Eugene 
B. Witmeyer, Thriftmaster Products, 
all of Lancaster; Daniel E. Funk, 
Wright & Gade Tool Co., Philadelphia. 
% 
Keefer, Byrl V. Laucks, 
and Paul D. Miller, Crescent Truck 
Co.: James F. Kercher. Kercher Ma- 
chine Shop, and George F. Onfrey, Leb- 


Steel 


Harry D. 


Lebanon; 
Industrial Ab- 
Richard 
L. Peris, Conestoga Transportation Co., 
ind Theodore R 


R. Schwalm Co.. 


Foundry, all of 
Me Michael, 


rasives Supply Co., Reading; 


anon 


Ceorge | 


Schwalm, Theodore 


Lancaster. 


Charles 
Richard \ 


| ebanon ; 


Smith, Otho B. Gill, and 
Gill, Gill Rock Drill Co.. 


C. L. Boughter, Sr., Hershey 


Machine Foundry, Manheim; Oden F. 
Blondell, O. F. Blondell Co.. and Dex- 
ter W. Erline, Animal Trap Co., Lititz; 


David B. Frantz, Aircraft Marine Pro- 
ducts Ine., Carlisle: Richard J. Gam 
mache, Machinery Products Co., Lan- 
caste! 
Reynold | 
Schenke Co.. 


Carboloy Co., Ing °9 


Schenke, Reynold E. 
Paul T. Schick, 
Newark, N. J.: 
Martin M. Sensenich and Donald R 
Sensenich Corp.; J. P. 

Mig. Co., and Charles 

W. Fisher Co., all of 


Paradise: 


Nunemas ner 
Wilcox, Calder 
W Fisher, C. 
Lancaste! 
The ne 


caster 


w chapter includes all of Lan 


County and surrounding 


terri 


tory east of the Susquehanna River 


Loach Speaks Abroad 
In Metal Symposium 
London, Eng.—William J. Loach, 


manager of carbide research for Firth 
Sterling Steel & Carbide Corp., MecKees- 
port, Pa., presented his company’s de 


velopments in heat resisting alloys at 
World Metal Symposium 
sponsored by the British Iron & Steel 
Institute 


the recent 


This exchange of scientific informa- 
tion is urgent in view of expanded re 
quirements of the Atlantic Pact coun- 
tries for jet engines, gas turbines and 
other high temperature applications. 
The Pittsburgh chapter member ex- 
tended his trip to France, Italy, Austria 
and Germany to visit carbide and steel] 
plants and 


leading metallurgical re- 


search laboratories. 
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Evansville to Be Host for 


Evansville, Ind.—Twelve midwest 
chapters will gather October 19-20 at 
Hotel Vendome, Evansville, for an area 
conference in conjunction with the semi 
annual meeting of the Society’s board 
of directors. 

Participants will include St. Louis, 
Dayton, Cincinnati, Indiana- 
polis, Nashville, Louisville, Decatur. 
Springfield, Ill, Richmond, Muncie, and 
Evansville chapters, with a special visit 
ing invitation to Atlanta and Piedmont. 

To plan this South Central Area meet- 
ing, key members of the National Pro 
gram Committee met with Evansville 
chapter officers, May 20, at the Ven 
dome. 


Peoria, 


According to the tentative 
arranged by 


program 
National Program Chai 
man Gardner Young of Pittsburgh, and 
the planning committee, two technical 
sessions and two plant tours will be 
scheduled Friday, the 19th, with a ban- 
quet in the evening. The board also will 
meet on Friday. 

\ third technical session will be held 
Saturday morning. During the day 
chapter executives will confer with na 
tional othcers and committee chairmet 


or their representatives. 


New Chapter Sites Considered 

In addition, the National Membership 
Committee is surveying the possibilities 
of chartering one or more new chapters 
in this area on or before the meeting 
Towns such as Kokomo, Anderson, and 
Terre Haute, Ind., 
dueah, Ky., are being 
ASTE locations. 


If sufheient attendance is indicated, 


Owensboro and Pa 
considered is 
potential 
lacie s 


the committee will arrange a 


program. \ lounge will be set up as a 
meeting place for the visiting women 
Registration fee will be $1 for mem 
bers and non-members alike. For the 
convenience of early arrivals, the re 


tration Thursday eve 


desk will open 


South Central Fall Meetiy 


ning. As a kick-off event, there ma 


an informal rally or smoker at 
time. 
Different 


sessions previously held for ch 


from the one-day rx 


pt 
ficers, this meeting is being deve 
along a new pattern, Frank W. \ 
technical director, explained. A 
announcement, with hotel 
ticket 
will go out to each of the appro 
2000 


gram 
and banquet reservatio! 
members in the chapt 
cerned. 


Wants Help of All Area Chapter: 


“In order to put across this se 
convention, our committee needs t 
cooperation, communication and 
ticipation ot every chapter in our 
Charles H 


man, told the organization meeting 


Thuman, Evansville 


agents and ‘leg me 


groups.” Mr. 17 


ire only local 


the out-ot-town 


may be contacted at Seeger Refrigera 
Co.. 225 W. Morgan Ave., Evans\ 

Others at the planning meeting we 
Howard C. McMillen of Evans 
tional treasurer: Thomas Bart 
Chicago, national program col 
man; and the following Evansy 
ficers and members: Henry J. Pen 
first vice- rman: Bernard E. | 
secretary Paul W. Vierling 
vice-chairn Paul | Wetz 
cation chair1 Henry J. App 
bership 

Russel H W ibe rg, program 
Fritz, edit il and public re 
Walter \ Stippler. immediate 
chairmal lo Kk. Race, and Jos 
Halbig 





Before You Forget 
Circle October 19-20 


Its Your Date With ASTI 
At Evansville 





President Visits Dayton for May Anniversary Dinner 


Several national officers were guests at Dayton’s L3th anniversary meeting 
Demuth, president; H. |! 
McAfee, chapter chairman. 


From left: G. A. Goodwin, director-elect; J. J. 
Conrad, executive secretary, and L. R. 
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the committee will 
chapter membership 
ipplication blanks 
ASTI pins, 


Tool Engineer, data 


Handbook,’ 


an AS rE emblem de- 
leather-bound 


\ photo 


overe d. 


i> x 30. 


gested lettering will accom- 


When it has been marked 


t 


embership Committee 


) 


le area captain for the 


will 


Members’ 


2,000 More ASTE’ ers 


r Chairmen Name Committeemen, Plan Activities 


visit the chapter and formally present 
the kit 

\rea captains appointed by Mr. Clark 
and the chapters under their respective 
Bradford 


supervision are: Thomas C., 


Worcester. Mass Boston Fairfield 
County, Hartford, Little Rhody. New 
Haven, Portland (Me.), Sprit eld 
(Mass.). Syracuse [win States. G1 
ite State. and Worcester 

\. B. Clark, Cleveland, Ohio—Akro1 


Buffalo-Niagara Frontier 
burgh, and Cleveland 
Ben J. Hazewinkel 


Erie, P 


Denver (0 





A kit, to carry samples of Society 


literature, and  applica- 
tion blanks, will go to each chapter 
membership chairman, as a gift of 
the national committee. 


services, 


Golden Gate. Long Beach. Los Ange 
Diego Seattle. ind = Portla 
(Ore ac 

Warren L. Foss. 
North 


and Denver 


San 


Denver. Colo Ho 
ton, Texas, Wichita, Salt Lake 
City 

Erwin Huchzermeier, St. Louis, Mo 
Decatur, Evansville, Peoria, Springfield 
(Ill.), Kansas City, and St. Louis 

Emil Kitzman, Philadelphia, Pa 
Baltimore, Central Pennsylvania, Long 
Island, Greater New York, Lehigh Val 
ley, Northern New Jersey, Potomac 
Williamsport, and Philadelphia 


William W. Schug. 
Binghamton. 
hawk Valley. 
Hudson 

Robert W. Miller, Cincinnati, Ohio 
Atlanta 


lis. Louisville, 


Hudson, N. Y. 
Mo- 
Mid- 


Elmira, Rochester, 


Schenectady, and 


Columbus, Dayton, Indianapo- 


Muncie, Nashville, New 


Orleans. Piedmont, Richmond, Spring- 


held (Ohio). and Cincinnati. 
Oliver J. Onken, Chicago. I1]—Cedar 
R ipids Des Moines, Fond du Lac, Fort 


Wavne. Fox River Valley. Madison, Mil- 


waukee. Racine. Rockford. South Bend, 
fri-Cities, Twin Cities. and Chicago. 

Gerald A. Rogers. Montreal, Que.., 
Harrv H. Whitehall. Galt. Ont. 


Grand River Valley. Hamilton, Niagara 
District. Toronto, and Montreal. 
Charles S. Smillie. Detroit. Mich. 


Saginaw Valley. To- 
\rea. Western Mich- 
(Ont and Detroit. 


Pontiac 
Waterloo 


Windsor 


A rIVITIES UNDERWAY by the National 
and the Book Com- 
reported elsewhere in this 
schedul- 


ng summer meetings to organize, or to 


Program Committee 


ectiol Other committees are 


ntinue programs already in work. 


these committees and 


ersonnel ot 


respective chapter afhliations fol- 


Book— | W. E 


rnst. chairman, 
Schenectady: Jay Bowen. Detroit: Ben 
C. Brosheer. Chicago: Frank W. Cur 
s. Springfield (Mass.) ; Gordon Swar- 
lenski. Peoria, and Frank W. Wilson. 


editor, American Tool Engi 


Society of 


neers Detroit 


Constitution and By-Laws—Dick 
R. Linch, chairman, Los Angeles: Ed 
ward J. Berry, Little Rhody, and Ed- 


ward H. Ruder, St. Louis. 
Editorial—W. F-. 
man, Detroit; Joe Penn, Indianapolis; 
Petz, Mid-Hudson; Paul F. 
Detroit; Milton L. Roessel, 
D. F. Saurenman, Houston, 
ind A. M. Schmit, Toledo. 
Education—J ay N. 


chairman, Columbus: 


Sherman, chair- 


loseph | . 
Re nner. 


Ro hester : 


Edmondson, 


Arthur R. Dia- 
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Gardner Young 





A. M. Sargent R. |. Robbins 


mond, Philadelphia; C. Douglas 
Wright, Niagara District; M. L. Bege- 
man, Houston, and W. W. Gilbert, 
Waterloo Area. 

William F. Jarvis, chair- 
Howard is. Me Millen, 
Evansville; Dan Wesson, Springfield, 
Mass.: Harry R. Nelson, Chicago, and 
Milburn Ross, Wichita. 


¥ * * 


Finance 
man, Hartford: 


Professional Engineering—Ralph I. 
Robbins, chairman, Boston; W. A. Daw- 
son, Hamilton; A. M. Sargent and G. S. 
Wilcox, Jr., Detroit; Edgar J. Seifreat. 
Dayton; L. G. Singer, Toronto, and 
Paul R. Weitzman, Fort Wayne. 

Program Young, chair- 
man, Pittsburgh; J. O. Horne, Roches- 
ter; Thomas C. Barber, Chicago; Clin- 
ton J. Helton, Denver, and Kenneth W. 
Riddle, Philadelphia. 

Public Relations—Willis G. Ehr- 
hardt, Louis: R. Erie 
Crawford, Toronto; Carl C. Harrington, 
Greater New York; Leslie F. Hawes, 
Charles O. Herb, North- 
ern New Jersey; Guy Hubbard, Cleve- 
land; Halsey F. Owen, Indianapolis; J. 
D. Schiller, Piedmont, and J. A. Wood- 


man, Granite State. 
* * * 


Gardner 





chairman, St. 


Los Angeles: 


Standards 
chairman, Toledo; Joseph C. Brenner. 
Greater New York: William Moreland, 
Rockford; Arthur M. Swigert, Leslie B. 
Bellamy, and Grant S. Wilcox, Jr.. De- 
troit, and Owen E. Harvey, Cleveland. 


Raymond C. Peterson. 


Tool Engineering Research Fund 

A. M. Sargent, chairman, Detroit: 
Orlan W. Boston. Waterloo Area: Jay 
N. Edmondson, Columbus. and William 
H. Smila, Detroit. 





Get One 
NEW MEMBER 


This Summer 
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R. C. Peterson 





Pid 


J. N. Edmondson D. R. Linch 


Home Chapter Honors 
Demuth on Presidency 
St. Louis, Mo.—J. J. Demuth, ASTE 


president and a member of St. Louis 
chapter, was recognized on his election 
to the Society’s highest office, at the 
chapter’s April 5 meeting. 

Before 110 
present for a dinner and _ technical 
session at the DeSoto Hotel, Willis G 
Ehrhardt, national 
chairman, presented Mr. Demuth with 
a set of behalf of the 


members and 


guests 


public relations 
luggage on 
chapter. 

James Meehan, sales manager for the 
Grinding Division of Brown & Sharpe 
Mfg. Co., was guest speaker. He dis 
cussed methods of obtaining a good 
finish by grinding, and research pro 
jects that have improved grinding ma 
chines and accessories. 


Pontiac Gives Students 
Visual Training Program 


Mich. students 
of the Vocational Department of Pon 


Pontiac, Evening 


tiac High School have completed a vis 


E. W. Ernst W. F. Sherman 
ual training program conducted as 
educational project of Pontiac chapt 

Largely drawn from the apprent 
schools at Pontiac Motors and Gene 
Motors Truck and Coach Division, | 
students were shown selected indust: 
films once a month through the 1950.5 
term. During these sessions an averag 
attendance of 60 to 70 students 
maintained 

[he motion pictures were present 
the second Monday of each month 
November—“The Making 

Bethlehem Steel Cor 
“Safe As You Think,” ( 
eral Motors Corp.; 
Work.” Westinghouse Electric Cor 
January—Buick Cylinder Head T; 
fer Machines” and “Building a § 
Spindle Automatic Turret Lat 


follows: 
Alloy Steels 
December 


and “Electronies 


Greenlee Bros Corp. 
February—“Drama of Portland 
ment.” Portland Cement Associat 
March—“Kingdom of Plastics,” G: 
al Electric Corp. and “Scientifi 


Plastics,” 
the Plastics Industry; April—By 1 
Works.” General Electric Co.. and 
“Highway to Production,” Cui 
nati Milling Machine Co. and 
Date.” Lumberman’s Mutual ¢ 
Co 
Ralph H 


man, with D. ¢ 


proach to Better Soc et 


Pardee, education 
Inman and Lloyd 
Pardee of this committee, had 
of the program 

Instructors Graff and Snavely 
high school faculty cooperated 
selection of subjects and in the 


I al arrangements 


Flint Automotive Experts Head Pressed Metal Panel 


Five General Motors engineers discussed Pressed Metals at the April 19 


meeting of Saginaw Valley chapter. 


From left: John Puderbach, Fisher 


Body Div., Plant No. 1; Ronald Warner, Chevrolet Motor Div.; Edward 
Reed, General Motors Institute; Clifton Geddis, Buick Motors Div.; A. E. 
Rylander, technical editor of The Tool Engineer, who moderated panel, 
and Walter Hanna, AC Spark Plug Div. 
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Headquarters mail is swelled by thousands of con- 
itutional 
il room supervisor, drags in another bagful of votes. 
enter: H. E. Conrad, executive secretary, stacks ballots 


amendment ballots. 


1 by membership approval, the 
will begin its program of basic 
n tool engineering. The three 
onal amendments required to 
the project have been ratified, 
eight others recently submit- 
eferendum vote, W. A. Thomas, 
secretary, has announced. 
st three amendments authorize 
1 of directors to appoint a Re- 
ind Committee, and make the 


itonomous in the administration 


ds. Such grants, whether con- 
ASTE or by 


rom the Society’s property. 


industry, are 


Requirement Lowered 
tional ballot actions: the mini- 


for senior membership is low- 


om 25 to 21, and its voting and 


p rights are established. Quali- 


tudents can be assigned only to 


nembership. The age limit for 
is removed to accommodate 
older than 20 years, but inelig 
inior or senior membership. 
event of re-election, a past 
t becomes eligible for life mem- 
rather than a 
service. To provide against a 
the presidency, the election 
ce-president is made manda- 


ifter a “term” 


rs must accept the highest 
nembership to which they are 


rhe final change corrects a 


Left: 





Edward Kneip, 


Members Vote to Establish Basic Research Project 


clerical error in the wording of the pro 


cedure for processing constitutional 
amendments. 

Already screened by chapter constitu 
all of the 


proposals were carried by overwhelm- 


tion and by-laws committees. 


ing majorities. 

During the voting period the bulging 
mailbags of ballots being returned to 
national headquarters necessitated extra 
trips to the post office. 

Appointed tellers by President J. J 
Demuth, George A. 
of the Detroit Constitution and By-Laws 
Committee, and Edward D. Wiard of his 
committee tabulated the results of the 
thousands of votes. 


Squibb, chairman 


Past Chairmen Honored 
By Fort Wayne Members 


Fort Wayne, Ind.—May 9 meeting of 


Fort Wayne chapter was designated 
Past Chairman Night. Paul Weitzer. 
Emil Mellon, John Davis and LaMar 


Brandt, the honor reminisced 


guests, 


about chapter activities during thei 
terms in office. 
Professor Minard Rose of Tri-State 


College, Angola, reviewed the work of 
the student Attendance __in- 
cluded the following ASTE members of 


Winton Mi 


section. 


the June graduating class: 


Coll, chairman; Richard Keehn, Gay 
Kassab, secretary-treasurer: Norman 
Wehrmeister, Don Hawk. Morris Wal 


as Anna Raeder, mail clerk, opens them. Right: Serving 
as official tellers, George Squibb (left), Detroit con- 
stitution and by-laws chairman, and Edward Wiard of 
his committee, check returns. 





ters, corresponding secretary, and John 
Skurat. 

[wo films, “Everyday Miracles” by 
Carboloy Co. and “Grinding of Carbide 
Tools” by Norton Co., constituted the 
technical session. Al Olson, a_ local 
sportsman, showed a motion picture de- 
picting hunting and fishing in Pennsyl- 
vania and British Columbia. 


BP. H. B. 


ot Tocco Div.. 


technical di- 
Ohio Crankshaft 
Co., and assistant secretary-treasurer of 
ASTE, Induction 
Heating before the chapter on April 11. 


OSBORN, JR.. 
rector 
gave his lecture on 

In addition to reviewing the evolu- 
tion of the process, Dr. Osborn cited 
several case histories of the role induc- 


tion heating played in World War II 


production. 


During the evening Ralph Didier, 
chapter chairman, presented a_ past 
chairman pin to LaMar Brandt, his 


predec esSsor in othce. 


Left: Fort Wayne chapter gives a 
hand to its student section members 
graduating from Tri-State College. 
From left: Richard Keehn, 


Kassab, secretary-treasurer; 


Gay 


Nor- 


man Wehrmeister, Winton McColl, 
chairman; Don Hawk, Morris Wal- 
ters, corresponding secretary, and 
John Skurat. Below: Ralph Didier, 
chapter chairman, pins a past chair- 
man emblem on LaMar Brandt. 











Fox River Honors Graduates of Chapter T. E. Course 


St. Charles, Ill—Forty Fox River 
Valley members who recently completed 
a chapter-sponsored course in tool engi- 
neering were dinner guests at the chap- 
ter’s May | meeting at Hotel Baker. 

Employed by 15 of the largest indus- 
trial firms in the area, the men have 
been studying the latest design methods, 
as well as production costs. Since appli- 
cants far exceeded the teaching facili- 
ties available, another class is being 
considered for the fall season. 

Members of the first class were: 
D. W. Mallincoat, Gerald B. Stone. 
Hansel Murley, David A. Grobb, and 
Dan W. Reusche, All-Steel Equipment 
Ca.3 John Popp, 3e. and Charles 3. 
Frye, Aurora Pump Co.; Merle A. Hay- 
ward and Ralph H. Keck, Aurora Metal 
Co.; LeRoy Calkins, Barber-Greene 
Co.; Linus D. Reed, McKee Door Co.; 
William A. Osterland, Clarence T. 
Streit, and Don Molander, Pines Engi- 


neering Co. 


Marion C. Muleay and Harold K. 
Dudley, Richards-Wileox Mfg. Co.; 
Robert I. Evans, Jack C. Dean, Dean 
D. Keck, and William H. Kelley, Steph- 
ens-Adamson Mfg. Co., all of Aurora; 
Wilbur H. Thies, Earl A. Carpenter, 
Donald Smith, Raymond M. Kastoll, 
Sidney S. Erickson, and Paul A. Ro- 
sene, Burgess-Norton Mfg. Co.; A. L. 
Lynch, Nicholas Accoria, Everett Har- 
ris, and William J. Sprigings, Dunbar- 


Kapple ( ‘On. 


all of Geneva. 

a. - - 

Harold A. Zimmerman, Blaney B. 
Blay, and Shepley Winter, Elgin Na- 
tional Watch Co.; Walter D. Phillips, 
Otto C. Meglin, and Lester R. Hill, 
Phillips Auto Parts Co., all of Elgin; 
Zoda, Walter Foulkes, and 
Donald Jensen, Hawley Products Co. 
and David Evans, Operadio Mfg. Co.. 


Joseph 


all of St. Charles; and Willard C. 
Perkins, Jr., Lakeside Mfg. Co., Crys- 
tal Lake. 


Samuel E. Rusinoff, instructor for the 
l6-week chapter course and professor 
of mechanical engineering and manu- 
facturing processes at the Illinois Insti- 
tute of Technology, addressed the meet- 
ing on “Progress in Precision Casting.” 


Applications of the process and alloys 
were demonstrated. 

In a subsequent question and answet 
period, Professor Rusinoff was assisted 
by Professor Chester A. Arents. 


Pact Renver of Allegheny Ludlum 
Steel Corp. was technical speaker at the 
April 3 meeting. His subject, “Carbide 
Tools,” was illustrated with sectional 
dies having multiple openings of un- 
usual shapes, and the accompanying 
punches. 


Will Represent Horton 
Windsor Locks, Conn.—Donald B 


Huntting, immediate past chairman of 
Hartford chapter, has been appointed 
sales representative in the Cincinnati 
area by E. Horton & Son Co. 

Associated with the chuck industry 
for the past 17 years, Mr. Huntting has 
served in production, engineering, and 
management capacities. He is establish 
ing an office in the Cincinnati area and 
a residence in the Stockton section of 
Hamilton, Ohio. 





Position Available 

ASSISTANT MASTER MECHANIC 
—Detroit client requires young engi 
neer with stamping experience. Excel 
lent opportunity with a sound company 
Arnold W. Brady & Associates, man- 
agement consultants, 2455 Guardian 
Bldg., Detroit 26, Mich. Tel.: WO 
2-4455. 


Situation Wanted 

TOOL ENGINEER—Experienced su 
pervisor of jig, fixture and cutting tool 
design. Also processing methods, tool 
and equipment cost estimating for mass 
production and/or job shop work. Reg 
istered Mechanical Engineer, age 31 
Address Box 237, American Society of 
Tool Engineers, 10700 Puritan Ave 
Detroit 21, Mich. 





















Members of Fox River Valley tool 
engineering course were recent din- 
ner guests of the chapter. 








Better Material Handling 
Could Save Billions 


Cedar Rapids, lowa.—By improy 
material handling methods, Ameri¢, 
industry could save two billions of 
annual expenditure of 35 billions | 
plant operations. 

To support this estimate, Clarence 
Houston, manager, Hyster Co., Peo 
Ill.. gave rules for reducing mate 
handling costs. 

Speaking before Cedar Rapids cha 
ter, April 18, Mr. Houston went or 
describe, and illustrate with models, } 
three basic devices for mechanical hg 
dling of materials—conveyors, crar 
and hoists, and industrial trucks 

Showing slides, he cited several ¢a 
histories of handling problems and th 
solutions 

\ discussion period concluded | 
session Mr. Houston was presented 
W. D. Popek, chapter chairman, and 
sisted by Armand Pillon, Hyster s 
engineel 

During the coffee period Jim M 
ehan. general manager of the C 
Rapids Indians baseball club, spoke 
formally on public relations and 
the Indians improved their accepta 
in the Cedar Rapids area. R. L. ( 


ner. second vice-chairman, introd 


Mr. Meaghan 
Guests included E. H. “Dutch” 
big league baseball pite 


\zamar, Mex 


sen, forme! 
and Hector ‘Pepino” 


pit hing star 


Clarence Houston (left), Hyste 
Co. speaker, answers a question for 
Calvin H. Ling of Rapids Gua 


Specialties Co., following talk o 
material handling at Cedar Rapid: 
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bdustry Gains Benefits 
from ASTE Employees 
ay ) Wis 





From a purely self- 


point, management should 
engineering employees to 
ST Benefits gained by the 


through attendance 


ember, 
ows, conventions, chapter 
as well as from the 


igazine and other services, 


to industry in bette prod 


eered at lower cost. 
¢ May 8 before Madison 
Past Chairmen and Execu- 


R ylander, 


t meeting a 
ditor of The Tool Engineer 

this point to area industri- 
Manufacturing executives in 
from as tar as 


Rockford ana 


Nee came 


Milwaukee 


Clellan Compliments Chapter 


se visitor, Director-Elect W. 
lan of Detroit also spoke, 
ng the chapter on its edu- 
ects, member interest, and 
eration 
technical feature, Gunnar 
ind Vincent Peterson of 
Mfg. Co. demonstrated 
panys die-less duplicating 


Mr. Danielson lectured on 
and application of these 


a tools 


Cleveland chapter. From 


‘harter members and past chairmen were d Timers’ Night guests of 
Chart I 1 t cl re Old T 


left, front row: Christy 


Schron, Wilbur Todd, 


John Fitzsimmons, Rudolph Fintz, Charles Kotersal, and Paul Rossbach. 
Back row: Jack Schron, Charles Scheihing. Joseph Karash, William Guzik, 


William Reiff, Glenn Hier, and 


Stephen 
Bromelmeier of Case Institute of Technology 


Left: John H. 


, ; 
receives chapter’s annual 


Hendreich. 


$500 scholarship award from John Lucas, Yoder Co. president, and chair- 
man of the Scholarship Selection Committee. 


Cleveland Scholarship 
Awarded to Bromelmeier. 
Ohio—John H. 


meier of Case Institute of Technology 


Cleveland, sromel 
has been awarded Cleveland chapter’s 
The 
was presented to Mr. Bromelmeier at 
16th anniversary Old 
May ll. All charter 


former 


annual $500 scholarship. award 


the chapter "s 
Night, 


and 


Timers’ 


members chairmen were 
invited as guests. 


Yoder 


I ucas 


John Lucas, president of The 
Co. made the presentation. Mr. 
served as chairman of a Selection Con 
mittee composed of five prominent ii 


dustrialists 


Explain Hew to Decide 
On Machining Method 

Peoria, Ill—“Broaching vs. Milling” 
was weighed by Robert A. Winblad and 
Al Heckman, mechanical 
from Cincinnati Milling Machine Co., 
at the May 8 dinner meeting of Peoria 
held in Morton. 


Their presentation was not a debate 


engineers 


chapter. 


but rather an explanation of how their 
company determined which method is 
preferable. A profitable question and 
answer period followed the discussion. 

Robert J. Conwell, Catterpillar Trac- 
tor Co. planning superintendent, acted 


is technical chairman. 





Name 


Street Address 


City 








Zone 


4 Medal for You 


lf you've found a new way of using 
arc welding in the field of tool engi- 
neering, your paper may win the annual 
James F. Lincoln Award open only to 
ASTE members. 

This 


15, so send today for details and rules. 


competition closes November 


Just fill in and mail the form below. 


ASTE Awards 
10700 Puritan Ave 


Committee, 
Detroit 21, Mich. 


Honor 


Please send me Lincoln Award rules. 


State 























New Haven Members See How Engineering and Research 
Put Hardware Firm on Profitable Production Basis 


New Haven, Conn.—How organiza- 
tion of a production engineering and 
research department put a hit-or-miss 
handicraft industry on a standardized 
production basis was described by a 
hardware company official and demon- 
strated in a plant tour for New Haven 
chapter. 

Approximately 140 members were 
dinner guests at Sargent & Co., April 17, 
prior to an evening program and plant 
inspection. 

In the complete changeover of manu- 
facturing procedure, the product en- 
gineer, the tool engineer, and the 
process man work as a team, Samuel 
Oxhandler, assistant manager and chief 
engineer of the production engineering 
department, told the visiting ASTE’ers. 
Tooling is thus developed at minimum 
cost. 


Workers Were Individualists 


Formerly the pattern maker fre- 
quently developed the product. He 
labored in secrecy, locking up his work 
at night. There was no thought of uni- 
formity or standardization. Rejects were 
high and returns of unsatisfactory mer- 
chandise even higher. 


But with modern engineering the 
company has been able to meet the 
competition and make a_ reasonable 
profit, despite increasing costs of ma- 
terial and labor, according to the 
speaker. 

Stanley R. Cullen, assistant works 
manager and director of industrial re- 
lations at Sargent, welcomed the tool 
engineers. 


John Brozek, the technical chairman, 
introduced Mr. Oxhandler and Mr. 
Cullen, and organized the party in small 
groups for the plant visitation. In a 
five-mile tour the tool engineers viewed 
the press room, door closer, lock, 
cylinder and padlock machining; the 
screw machine department, and finish- 
ing operations. 


Rarie, Pa—Material handling as a cost 
reduction factor in manufacturing slide 
fasteners was the theme of a field trip 
Erie chapter made May | to the plant of 
Talon, Inc., Meadville. 

After dining at the Lafayette Hotel as 
guests of Talon, the members were wel- 
comed by G. S. McKee, vice-president 
and works manager, who outlined the 
tour. R. J. Wilson, Jr., chapter chair- 
man, presided over a business meeting. 

Gleason W. Starn, a member em- 
ployed at Talon, introduced C. E. Blass, 
planning manager, who outlined means 
and equipment used in plants of the 
company and its suppliers, to direct the 
efficient flow of materials. Slides sup- 
plemented his description. 
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A guided tour of the Talon plant and 
warehouse followed, ending with coffee 
in the cafeteria. 

Mr. Starn and the Meadville mem- 
bers assisted in arrangements for the 
meeting. 


Lone Beacu, Cauir.—For their May 9 
meeting 88 Long Beach tool engineers 
were dinner guests and plant visitors at 
Byron Jackson Co. of Los Angeles. 
William J. Taylor welcomed the group 
on behalf of the company. 

Two films, illustrating applications 
and unique design features of deep well 
submersible and double case double 


Engineering Co., lectured on “Train 
Young Draftsmen.” Using. slides 
showed what could be accomplished 


from three to six months’ training, f, 


student, he cautioned, must be trey, 
as an individual. More young men, 


urgently needed to train for the ey 


neering profession, he added. 


Flos Ancetes, Cauir. —Opportunit 
see one of the most up-to-date tool s| 
on the West Coast was seized by 150| 
Angeles members, when the cha; 
staged a tour of the Modern Too 
Corp. plant on May 10. 

High spot of the visit was the 


standing jig boring equipment, enclos 


in air conditioned rooms. Guides ; 
plained in detail the phenomenal to) 





From left: G. J. Walkey, Los Angeles chairman; John Gibson of Modern 
Tooling Corp.; Wayne Ewing, immediate past chairman, and Carl Alm: 
quist, program chairman, get together during Los Angeles chapter tour of 
the Modern Tooling plant. 


volute pumps, were shown after dinner. 
Following the motion picture briefing, 
company guides escorted the members 
through the plant in small groups. 

Interest centered around machining 
operations on the large, complex inner 
case castings for double case pumps 
A small scale model of this pump was 
exhibited and disassembled to show its 
construction. 

Largest of its kind, the  plant’s 
hydraulic laboratory has a 30-foot-deep 
test tank beneath the floor, containing 
400,000 gallons of water. 


Mf onrereat, Que.—Nearly 350 Mont- 
real tool engineers went through the 
Harrington Tool & Die Co. 
April 8. 

The tour gave the members an insight 
into die design for disposable aluminum 
pie plates and silver flatware, as exe- 
cuted in one of Canada’s better produc- 
tion shops. 

Charles E. Herd, consulting engineer 
for the Hydraulic Division of Dominion 


plant. 


ances held and the operation of ev 
machine. 
John Gibson and Edward Rid 


ASTE members of the Modern To 
staff, were hosts for the evening. | 
ner at the nearby Industry Club | 
ceded the tour. 


Dayron, On1o—Cardner Board & | 
ton Co., Middletown, was host to Da 
members, 
making. 

Before the tour, the party stoppé 
the Manchester Hotel for dinne 
business meeting. L. R. McAfee, 
chairman, presided. 


\pril 9, for a tour o 


Mil itwavxer, Wis—More than 
Milwaukee ASTE’ers saw tl 

speed assembly of metal container 
American Can Co., followin 
April 12 meeting. Employees : 
guides and answered question 
operations. The meeting opened 
dinner in the plant cafeteria. 


The Tool En sine 











ern 
im 
ol 


ine 





i ‘Skin Miller’ 

for Aireraft Firm 

1 Lac, Wis.—A special “skin 
iilt for Lockheed Aircraft Co.., 
bed for Fond du Lac members 


' » 11 dinner meeting at Ber- 

The speaker was Jesse 

a y of Giddings & Lewis Ma- 
q | Co 


Mr. Dougherty’s address, 

\ itz presented and narrated a 
XICO Today.” 

1 business meeting conducted 


} s Billberg, chairman, the mem- 
7 d to have H. J. Van Valken- 
>. cation chairman, form a com- 
D organize a student section. 


: O. Scumipt of Kearney & Treck- 
Milwaukee, lectured on “Mill- 
Modern Techniques” at a meet- 
April 13 at Mae Drury’s, Green 


| Bahr, chapter delegate, reported 
n ise of delegates meeting at the 
ew York convention and Harry Sou- 
uy embership chairman, outlined 
plat r a membership drive. 

] e absence of Chairman Billberg, 
ry Kaiser, first vice-chairman, pre- 


lethods Drawings Show 
ock Drill Production 


Springfield, Vt The development of 
arbide matrix diamond drills for min- 
ng 1 deep well oil drilling, from 


f diamond hand setting to 
production methods, was re- 


[win States members, May 9, 


nager of J. K. Smit & Sons, 
Mr. Olivieri spoke at the final 


7 
] 
by O. E. Olivieri, chief engineer and 
J 
] 
q session of the season at the 


1 Winds Cafe. 

| His freehand drawings of infiltration 
and istance methods of manufactur- 
qT g lrills highlighted the discus- 
‘s 


Explains Defense Production Act 


Lafiin, first vice-chairman, 
4 . . . , 

} i Mr. Olivieri, and Floyd 
i chairman, presented Everett 


A a Springfield attorney, as 
‘ iker. Reporting on a recent 
} iw School forum on legal 
J mobilization, Mr. Williams 
‘ Defense Production Act 
J lained the expected opera 


{ tects of the controlled ma- 


1 
é imong the attendance of 70 
4 : 
A ied from Claremont and 
: \. H.; Springfield and Danby, 
y : é 
q k, Newton Center, Boston. 
1 Wrentham, Mass.:; Hart- 
F : ; 
; Murray Hill, N. J.: Flor- 
y ind Stockholm. Sweden. 








Honing Time | 


Cut tu Hal! wu 


because INTERSTATE ENGINEERING CORP. 
uses the PROFILOMETER 


Among the many precision products manufactured by 
Interstate Engineering Corporation at El Segundo, Calif., are 
hydraulic cylinders for aircraft assemblies. 

The I. D. of these cylinders is honed and, prior to the use of 
the Profilometer by Interstate, it was believed that the only 
way to secure an acceptable surface finish was to remove all 
trace of hone marks. A ten microinch roughness rating was 
specified, but Interstate’s Profilometer readings showed that 
their honing operations were producing a finish as low as four 
microinches. Reducing honing time by /alf, they found that 
they could still secure a perfectly acceptable finish—well 
within their customer's specifications. 

This is only one example of how this well-known West Coast 
concern has been able to save time and money in production 
operations through the use of the Profilom- 
eter. In their case, it is considered a shop 
tool, being located immediately adjacent to 
the machining operations and in constant 
use for both production inspection and pro- 
duction supervision, 


To learn how the Profilometer can help cut costs in 
your production, write today for these free bulletins. 


Profilometer isa registered trade name. 


PHYSICISTS RESEARCH COMPANY | 


Instrument Manufacturers , 








ANN ARBOR 10 e MICHIGAN 
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COMPONENTS 





LOWz... 


SPECIFY MORTON—Over 30 years ex- 
perience in fine tool making. 

Recognized throughout the Industry 
for the development and manufacture of 
the most economical and highest quality 
Fixture Clamps and Standard Details. All 
precision made of heat treated selected 
steel in a wide 
range of sizes and types to fit the most 
rigid and exacting requirements. 
Complete Clamp Assemblies or any of 
their Component Parts. 


ee Li be 


/ MORTON 


sranpano Harve onan ) 





For our 72- 
page illustrated 
Catalog show- 
ing ovr com- 
plete line and 
including full 
size templates 
for tracing purposes. 





MORTON MACHINE WORKS 


Evansville members line up to try welding torch demonstrated by J. 
Koske of Eutectic Welding Alloys Corp.., 


for tool salvage. 


War-Bound Students Thank Evansville for Privileges 


Evansville, Ind.—Three student me 


m 


bers of Evansville chapter bade the So 


ciety farewell at the 
Evansville College. 
and Victor 
leaving college to learn the 
As spokesman, Mr. Bennett thanked t 
chapter for the educational opportu 


drew Taylor Campbell 


arts of w 


ties they had enjoyed. 
J. R. Koske, regional 
for Eutectic Welding Alloys Corp., 


cussed “New Welding Methods a 
Techniques for Salvaging Tools a 
Dies.” Mr. Koske gave actual dem 
strations and showed slides. 
Preliminary to the technical p 


Bud of the 
Manufacturers and Employers Asso« 


gram, Swope 


Bees s Bennett, An 
are 


al 


April 9 meeting at 


he 


ni 


sales manage 


dis 


rh 


ne 


mn 


ro 


I 





Positions Available 
CHIEF ENGINEER OR DESIGNER 


Must have ability to design and make 
dies for deep drawing stampings. Ex 


perienced in 7-gauge to 18-gauge 
Permanent, in small town, northeast 
ern Ohio. Write Box 236, American 


Society of Tool Engineers, 10700 Puri 


tan Ave., Detroit 21, Mich. 


MECHANIC OR ENGINEER with 
knowledge of gear cutting machines, 
combined with presence and ability to 
sell a high grade line of machines of 


this type. Permanent well paid posi- 
tion to the person with proper quali- 
fications. Location middle west. 


Make complete application with pho 
tograph, history and expected salary. 
Box 235, American Society of Tool 





| 


Evansville 











Engineers, 10700 Puritan Ave., Detroit 
2424 WOLCOTT * DETROIT 20, MICH. 21. Mich 
eer 
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tion presented sound film \| 
Evansville Industry.” 

Howard McMillen, a chapter me 
recently elected national treasurer 
ported on the proceedings at the } 
York convention 

Arthur Greer was program chai 
Fifty-seven members were present 
10 guests were introduced 
Baeperick Turner. manager ot 
trial sales for the Osborn Manuf 
ing Co.. Cleveland, Ohio. addresse 





left: Frederick Turner 
Walf and Earl Stribinget 


From 
Wilhelm 


of Osborn Mfg. Co. display powe 
brushes during Evansville chaptet 


program in which Mr. Turner dis 


cussed applications. 


attending tl 
Curner 


and guests 
14 meeting. M1 
demonstrated new techniques a 


members 


describe 


plications of power brushes in in 
Coffee speaker was William ( 
the Ev: 


business manager of 


Braves baseball team. 


The Tool Eng 


nee! 
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WHEN YOU NEED 
DEPENDABLE 
CONTROL VALVES 


« « « SPECIFY 





Whether you need solenoid valves to control air-operated fixtures or whether 
you must control the flow of gas. liquids or refrigerants in processing parts, 
it will pay you to investigate A-P control valves. 

A-P offers a wide variety of valves adaptable to temperature. pressure 
or electric control. Years of experience, unexcelled engineering and pro- 
duction facilities, close quality control and meticulous testing guarantee 
unusual dependability of operation and performance. 


Moines members keep Gor- 
Rideout of Norton Co. an- 
g questions on titanium until 
midnight. 








REMOTE CONTROL 


lot-operated, industrial-type so- 





Heavy-duty, pl 
lenoid valves for water. Non-overheating mois- 


Reports on New Abrasives 





es. ; 
ture-proof coil, easily removable strainer and 
; es, lowa \ Des Moines , 9 : 
\ : valve seat. Capacity to 3000 gal. per hr. 
ch lience learned “What’s New . 
m™ we Multi-purpose solenoid valve. Handles air, wa- 
in from Gordon T. Rideout, : 
ter, or non-corrosive liquids and gases. Capacity 
eh engineer tor Norton Co.. . up to 600 gal. per hr. 
sed ! ASTE -eting . : 
\ 4 | "4 si Rugge d, long life solenoid valve for low pres- 
A Hotel Kirkwood. sure air or gas control. Positive opening and 


il impromptu feature seal-off, even with voltage or pressure varia 
tions. No sticking or gumming. Quiet, no-hum 


operation due to unique design. 


SILENT, POSITIVE-OPERATION 


THERMO-ELECTRIC GAS VALVES 


liscussed Titanium, a sub 





it the tool engineers ask- 


se = 


intil nearly midnight. 


meeting opened, dinner 


Ww: to the 68 men. : 
Where inexpensive, reliable automatic temper- 
ature control is required, this thermo-electric 
, ‘ 
¥ estinghouse Assigns gas valve has many advantages. Its diaphragm- 


operated power element is absolutely silent in 


operation. Positive, tight seal-off; full opening, 
full closing on 30-second evcle. Large « apacity; 





compact size; dependable functioning. 


PRESSURE-REGULATED 


WATER VALVES 


| formerly in charge 
panys E. Pittsburgh di 


been assigned to the staff A-P water valves will control water flow in 


response to pressure changes. Unique valve de- 
sign permits trouble-free operation even in very 
dirty water. Operating pressure adjustable from 
fn 5 ty 3) p.s.i. Maximum water pressure 150 
S 3/8", 1/2”, and 3/4” sizes; capacities 





Hodnette industrial prod- 
esident, to help plan and 
hirms extensive industrial 
pansion program, 


issignment was announced from 3 to 42 gal. per min. 


PRESSURE OR TEMPERATURE CONTROLLED 


EXPANSION OR THROTTLING VALVES 


tt 


nette, who said it was made 


Phillips to New Post 
take full advantage of Mr. 


rgh, Pa—T. I. Phillips, 
. Vv 
| years ol broad Westing- 


i nt ot the Westinghouse 
NK 
nee 


Designed primarily for refrigerant control, A-P 





net p irgh chapter member, Mr. expansion valves are a to many appli- 

f } . ations where automatic control of temperatures 
ge morn in London Engl | ca 

. i » England, 
ywer a oar page blie sel or pressures is required. If you have a problem 
pter Gg im the public schools involving the control of liquid or gas flow in 
{ 

dis 0 Vass response to pressure or temperature changes, 







a standard, low-cost A-P expansion valve may 
F | provide an immediate answer. 


Ay 
rp. at a recent meeting of 


directors A-P CONTROLS CORPORATION 


are ; (rs of > : 
Ancien mbers of the Day (formerly Automatic Products Company) 
nhapter 2402 N. 32nd St... Milwaukee 45. Wis. @ In Canada: A-P Controle Corporation Itd.. Cookaville, Ont. 


Buckeye Names ASTE’ers 


M : Ohio—Earl Hamilton was 
etary, and E. B. Meynard UMMM 








DEPENDABLE Controls 


For Air @ Liquids @ Gases @ Refrigerants 





} | 
d sales manager of Buck- 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-75 


i 

— 
~} 
1 


nee! 














Nearly 300 Canadians 
Enjoy Ladies Night Party 

Hamilton, Ont.—Two hundred and 
seventy-four persons taxed the capacity 
of the Burgundy Room at Fischer's 
Hotel for Hamilton chapter’s annual 
ladies night, April 19. 

Following dinner John Yorick, chair- 
man, welcomed the group. Mrs. Yorick 
responded to a toast to the ladies, pro- 
posed by George Churchill, 
chairman. An electric toaster was pre- 
sented to Mrs. Churchill. 

Mrs. H. B. Ward, wife of the editorial 


chairman. 


retiring 

door prize. A golf club for the woman 
claiming the best score went to Mrs. Al- 
bert Mitchel. 

radio awarded as During the elimination 


won the spot and 


Why A:B-C Bushings 
Last ae «much as 10% Longer 


Since the inception of this business, we have used only steel containing chrom- 
ium and/or tungsten * That’s why A+B-+C Bushings deliver as much as 10% longer 
service than the average * When a supplier decides to “up” the quality of his 
steel, it may be a couple of years before his customers get the benefit of the change, 
their orders in the meantime being filled from stock or blanks antedating the im- 
provement * With A+B-+C Bushings, steel of chromium and/or tungsten content 
is no recent innovation. They've always been made from this superior grade steel 
* That's why it is always good business to specify A-B-+C. 


PO 
i, NE ve“ 


A-B-C DRILL JIG BUSHINGS 
* SLIP RENEWABLE + FIXED RENEWABLE - HEAD PRESS FIT 





HEADLESS PRESS FIT 


Also Headless Liners, Locating Jigs, Lockscrews, Clamps 


A-S-A 


Unexcelled for Accuracy 
and Concentricity 


Write for catalog, price list and other informa- 
tion needed by the tool engineer. 


ACCURATE BUSHING COMPANY 
437 NORTH AVENUE, GARWOOD, N. J. © Westfield 2-6400 


STANDARD 





> 
a ~ 
40r —~Pe 


DISTRIBUTORS 











DAYTON, OHIO 
Geo. D. Laughter Co. 
DETROIT, MICH 


BOSTON, MASS BUFFALO, WN. Y. CLEVELAND, OHIO DALLAS, TEXAS 
M. A. Siebert Co W. S$. Gallagher Co. Die Supply Company The Stance Co. 
DAVENPORT, IOWA HOUSTON, TEXAS DENVER, COLO. 
Davenport Engineering Corp. Chickering Too! & Equip't Co. Iver. J. Esbenson Co 
INDIANAPOLIS, IND. MILWAUKEE, WISC. MINNEAPOLIS, MINN. 
The Standard Die Supply, Inc. The Stone Company, Inc. Chas. W. Stone Co. 
ROCHESTER, NW. Y. PHILADELPHIA, PA. RHINEBECK, WN. Y. SOUTH BEND, IND. 
Tool & Supply Division Albert R. Dorn Frank A. Hart Formrite Tool Co. 


NEW YORK, W. Y 
Carl Eberhard 
STRATFORD, CONN 
Elisworth Steel & Supply Co. 





D. J. Andrews, Inc. 
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wm 6. 4) 


Hamilton members entertai 
their ladies with annual dinner ay 
dance. 


dances, more prizes were distriby 
After identifying the mysterious “' 
and Mrs. Atlas” as the Gordon H 
Sidney Dunn and Mrs. Robert Hall y 
awarded alarm clocks. 

Frances Foster and the Jack Gor 
Trio entertained and Floyd Roberts 
the Burgundy Room orchestra p 
Morice, 


ment chairman, emceed the party 


Los Cauir.—For the 
meeting of his administration, 6 
Walkey, Los Angeles chapter chair 
found himself host to 830 members 


for dancing. John ente! 


ANGELES, 


guests attending the chapter’s 
stag. Devoted to entertainment an 
freshments, the party was held Ap 
at the Old Dixie. 

Gerald Stronks was in charge oft 


distribution for the successful afla 


Nasuvu LE, 


lenn.—Highlight of \ 
ville’s April 17 dinner meeting 
Andrew Jackson hotel was a report 
the New York convention by 
Wright, chapter delegate. <A sports 
concluded the meeting. 
a NDIANAPOLIS, INp. The — exten: 


preparations required for running 
annual 500-mile automobile rac: 
Speedway were followed by Indi 


olis members as they viewed a filn 


As guest speaker at Indianapo 
chapter, Herman Deupree of tb 
Indianapolis Speedway describ 


preparations involved in presenti! 
the Memorial Day automobile rac 
Right: “Just what I wanted” is lL’ 
M. Feeney’s reaction to door pr 
award of “Tool Engineers Har 


book — 





Envine 


The Tool 





lie ES cards 
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( e H. Sanborn of Fellows 
iper Co. answers a question 
shaping in Detroit chapter 
' panel. At left are Ben F. 
reg f National Broach & Ma- 
». and Charles R. Staub of 
Tool Co. E. D. Wiard 
Illinois Tool Works is 





ichigan 
ight ot 


ode or. 


q Bear.” at their May 3 meet- 
Deupree, assistant publicity 
, the Indianapolis Speedway, 
ommentator. In his intro- 
duc Mr. Deupree, H. D. Hiatt, 
fou reminisced 
ab: Day 
1 
ne: 


the chapter, 
er Memorial races at 
| sram followed dinner at 
eum. E. W. Hilkenbach, 

rman pre sided. 

Feeney 


drew the “Tool Engi- 


ook” given as door prize. 


Shafts, Bearings Limit 
Efficiency of Gearing 


kK City, Mo.—Gearing is no bet- 
ter ts shafting and bearings, a 
co: » Ralph Snyder of Boston Gear 
cy, Mass 
a \\ speaking on “Gear Applica- 


) members and guests attend- 
s City chapter's May 2 meet- 
Snyder pointed out that accu- 
earing to shafts is necessary 


eration and minimum weal! 


PSeaSE O 


rication, accurate center 

d provision for correct back- 

la: rtant lor proper gear ope! 
ati 

yy gears, Mr. Snyder said, the 

bo lly made to take the mini- 

m. hafting for the horsepower 

th: r will transmit. The gear is 

cu le backlash equal to 0.040 

di, he pitch of the gear. Gears 

wi g tooth form usually trans- 

0 percent more horsepowe1 

lar gear with a 14144 deg 

N ler discussed some of these 

pplied to miter, helical, spi- 

nd worm gear applications, 

y with a brief discussion of 


ipplic ation. A brief question 
pe riod followed. 


Micu 
ssed phases ot 


Experts in three 


“Current 


lool Co.: 


Gearing Problems” at the May 10 meet 
ing of Detroit chapter. 

The panel consisted of Charles R 
Staub, chief engineer of the Michigan 


George H. Sanborn, district 


manager and chief field engineer of Fel- 
lows Gear Shaper Co., and Ben F. Bregi., 
executive 
Broach & Machine Co. 


engineer of the National 


Using slides each speaker explained 


the fundamentals and the unusual in his 
field. 
Mr. Staub; “Gear Shaping,” Mr. San- 


born. and 


Their subjects were: “Hobbing,” 


“Gear Finishing,” Mr. Bregi. 


After the formal talks E. D. Wiard of 


Illinois Tool Works conducted a lively 
and informative question and answer 
period. Greatest controversy in the dis- 
cussion revolved around tooth crowning 
to compensate for deflection as opposed 


to rigidity in design. 


MORE HOLES 


PER HOUR — PER DOLLAR 


Increase production of any standard 
drilling machine by adding a Lign- 
o-matic, the only drill turret with the 
patented, self-centering principle 
that guarantees sustained accuracy 


equal to the drilling machine itself. 


FOR ALL CONSECUTIVE 
DRILL PRESS OPERATIONS 


PROVED PRODUCTION INCREASE . 


— Turret indexes faster than tools can 
be changed or work moved to another 
spindle. A single Lign-o-matic will re- 
lease 5 drilling machines for other 
work and still show increased produc- 
tion and reduced costs on original job. 


VERSATILITY —Fits any standard drill- 
ing machine without altering the ma- 
chine. Handles operations such as 
drilling, reaming, counterboring, and 
tapping (on reversible spindle ma- 
chines), up to '%2” diameter in any 
material. 








PRECISION — Patented, self-centering 
tapered drive (A) automatically locks 
turret spindle (B) into exact alignment 
with drilling machine spindle (C) for 
sustained accuracy. 


GUARANTEE — May be returned in 
10 days for any reason for full refund 
of purchase price. Two-year guaran- 
tee against defective parts. 


PRICE — Model D, 6 spindles with No. 
2 Jacobs male taper $235.00 
Chucks extra at established prices. 


DELIVERY — Currently, 2 weeks. 


[] Please rush 
(drill press make) 


My name 
Title 





FOR FURTHER INFORMATION 


(quill dia.) 


Lign-o-matic turrets for 
(size) 


[] Please send literature on Lign-o-matic turret. | 
(Attach coupon to company letterhead) | 


HOWE & FANT, INC. 





530 FLAXHILL RD., SO. NORWALK, CONN. 


USE READER SERVICE CAKvu 


INVILAITC A-/-// 














—~ 


Q-DAT,} 
DELIVERY / 


SIMPLEST... 
MOST COMPACT 





AIR 
HYDRAULIC 
WATER 
CYLINDERS 


Add up these advan- 
tages. They are the 
reasons why more 
and more equipment 
manufacturers are 
specifying Ortman- 
Miller cylinders for 
all types of applica- 
tions. 

Simplicity of design 
eliminates tie rods 
and bulky end caps 
. . . Saves one- 
third in installation 
space. All parts 
and mounting brackets interchange- 
able bore for bore. Cost less to buy, 
install and service. Full range of 
sizes (142” to 8” bores) available 
for early shipment. Machined steel 
(no castings) and bearing bronze 
throughout 


Write today for details! Speed pro- 
duction, cut costs and save space 
with Ortman-Miller cylinders. 


FREE ne 


For the first time in) [an iy 
the industry, O-M of- at : 


Ir ~ +r} 
fers a complete set of | a. 
templates showing all “—_ 
cylinders and mounting = = 
brackets. 2 scale. 
Your set on request L 


ORTMAN- MILLER 


MACHINE CO., INC. 


150th Street, Hammond, 
tNDICATE A-7-78-1 
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IIT Professor Describes 
New Perforating Tools 
Chicago, Il. 
terminology, Professor Samuel E. Rus- 
inoff of the Illinois Institute of Tech- 


Using relatively simple 


nology, gave Chicago members the fun- 
damentals of dies and die design at the 
chapter's April 18 meeting. 

An author on machine and machine 
Rusinoff de 
tailed blanking and forming dies, punch 


tool subjects. Professor 


accessories, 
New 
ating tools highlighted the professor's 
slide-illustrated talk. The session closed 
with a 


presses and emphasizing 


safety features. types of pertor 


question and answer period 
Robert Cowan, program chairman, in 
troduced the speaker. 

Professor Chatterton 
927 


237 members attending the meeting in 


welcomed the 


the faculty dining room of the Univer 
sity of Illinois at the Navy 
ing the facilities for future meetings. 

After 


chairmen, Dale Long, chapter chairman 


Pier, offer- 


introducing his committee 


appealed for volunteers to serve on 
these committees. 
Marshall Blu, host chairman for the 


1952 Society convention and exposition 


reported on his committee’s progress 





Prof. Samuel Rusinoff of the Illi- 
nois Institute of Technology listens 
to a question from a Chicago mem- 
ber in discussion that followed the 
professor's lecture on dies. 


OB acrimore. Mo. 


single 


Dies, 


thousands. as well as 


to turn out a 
item, or 
quanties in between, were all discussed 
by H. W. Van Dyke, plant metallurgist 
for the Doehler Die Casting Div., Doeh 
ler-Jarvis Corp., at Baltimore chapter’s 
May 2 meeting in the Engineers Club 

Supplemented by slides and a film, 
Mr. Van Dyke’s lecture pointed up the 
strides made in die casting over the 
past two decades. It drove home to his 
audience the tool engineer's importance 
in the success of this industry. 

Prior to the technical talk, Paul Hol 


land, Baltimore civilian defense direct 





rr 
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SPECIALIZATION 


BEHIND 


MILFORD 


SAW 





Unret hed photograph shows 
MILFORD Profile Saw in action. 


Curve imple or complex, in- 
ternal or external — are cut to 
gage tolerances with this tough, 
long-lived precision tool. 


SO YOU WANT 
ACCURACY.... 


Following patterns through 
toughest metals is easy with the 
precision-set teeth of 
MILFORD Profile Saw. This 
narrow saw for contour cutting, 
originated by MILFORD, is a 
consistent favorite with tool 
precise, accurate 
work. A craftsman’s tool, Pro- 


milled 


makers for 
file Saw is a superb result of 


MILFORD’S 75 years of special- 
ization 


This literature available to you. 
Complete MILFORD : 7 

product data and oe Pay 
helpful suggestions | ree 
on metal cutting. nS er. 

See your DISTRIB- | . 
UTOR, or, write | 7 
factory direct. 


Rezistor & Duplex Hack Saw Blades 
Profile and Band Saw Blades 








Saw Specialists Exclusively 
FOR 7d YEARS 
1876 1957 


NEW HAVEN 5, CONN., U.S.A. 
SOLD THROUGH SELECT INDUSTRIAL DISTRIBUTO%S 


baka Phas c ¢ 


# ee Fs 
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William Schukraft, chapter chair 
man, presided and introduced the 
DESIGN, REDESIGN, speakers and six new members FOR COOLANTS, 
OR DEVELOP LUBRICANTS, AND 
YOUR PRODUCT Optical Projection Talk ABRASIVE LIQUIDS 


- @ or, outlined progress and anticipated 
. 7 
: developments in overall preparedness 
| HN against possible atomic attack. 


Draws Inspection Men 


. a Hartford, Conn.—A program on “In 
a spe tion by Optical Projection” brought 
large contingents of local industrial 


inspection staffs to Hartford chapter 
May 7 meeting. 


) TOOL AND EQUIP YOUR Willis POSITIVE DISPLACEMENTS 
PLANT FOR THE BEST Engineers spec ialties Div. of Unive AND 
PRODUCTION ECONOMICS Engraving and Colorplate Co., Buffalo IMPELLER TYPES 
ee 


DeBoer. vice president ot 


gave his audience unbiased 


planations of the newest compa 


and projection equipment 
His slides showe d a variety otf ¢ 
Their 


nxtures. design. cost and 





cation formed the basis of a dis« 


rO GET YOUR NEW oS ee ee _ 1. C. STANDARDS 

PRODUCTION GOING oe st ice wiles an _ OR DIRECT + 
technical session jean olper popu 

AND KEEP IT GOING Gand sae ea Sie MOTOR CONNECTED 


informally about “Personaliti 


Events.” 
ENGINEER Be ocuester N.Y W. T. Nysts 


Brown W Sharpe Mfe Co exp! 
“Modern Inspection Methods” to 
) REDUCE YOUR COSTS ester members attending the « ipter FOR TWENTY YEARS— 
AND April 2 meeting at the Rochester h DEPENDABLE, 


sie echnolog 
IMPROVE YOUR QUALITY ; | £ . og} ECONOMICAL, EFFICIENT 
ith slides and motion pictures | 
Nystrom demonstrated elec 
ng devices for easy. fast 
xternal measurements 
In answer to questions trom the 


compared the merits 


s O. Horne, chairman. welco 
oup and outlined plans 
vear of technical meeting 
with the defense program Ul 
DeMartin, first vice-chairman 
duced Mr. Nystrom 


a Moly Steels Do Jol 
Dorr: [aa PIONEER 
Pittsburgh, Pa Critical shortage f 
Mien ia RUUKG@RM find substtates for high speed st / UMP 


ich as 18-4-1. But no such sear 


& MANUFACTURING CO., INC. ee & MANUFACTURING CO., INC. 


tional mining equipment Is ava 


° Properly heat treated, the improve ° 
moly steels are tougher than tungste 
ENGINEERS, DESIGNERS, types throughout the hardness ra f STANDARD OR SPECIAL, 
CONSULTANTS AND Phe M | type IS actually easier to g 1 FOR EVERY MACHINE TOOL 
BRODUCTION SPECIALISTS than 18-4-1, and difficulties in grindin; mee MO USTRIAL OSE 
M-2 and 6-6-2 have been overcome 
JOHN R STREET [hese were among opinions expressed 19645 JOHN R STREET 
ROIT 3, MICHIGAN by a panel of 10 experts in answer t DETROIT 3 MICHIGAN 
} INGMIRIES PROMPTLY ANSWERED questions from Pittsburgh member FOR CATALOG 
: participating in the chapter’s Tool Ste« 


Night, May 4, at the Sheraton Hote] 
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Tool Saving 


@ 
| Is #3 OF A SERIES 








clamping . . . and 
cause Ken- 
nametal in- 
serts are 
uniformly 
sound from 
top to bot- 
tom you get 
much more 
work from 
each insert. 


INSERT 


BRAZE 


INSERT 





end to end as shown. 
This permits proper 


The ruggedness, strain-free assembly, 


and convenience of mechanically-held 
lehekene damaas Kennametal tools enable them to do 

many jobs that brazed tools cannot do 
When Kennametol inserts . . . or to do them faster at less cost. 
neve edn regreens Standard Kennametal tools will han- 
many times and have be- Faas ; 
come tee shett tr effec: dle the majority of these jobs . .. and 
tive clamping, simply the basic principles of their design are 
braze two “used” pieces adaptable to a wide variety of special 


purpose clamped tools which can be 
be- made in your own shop. To assist you 
we have published a “Clamped Tool 
Design Manual.’’ Write for a free copy. 

Our nearest field engineer can help 
you use clamped tools most effectively. 
He represents our organization which 
pioneered the mechanically-held prin- 
ciple . . . offers you the greatest accu- 
mulation of tool-and-time-saving ‘’know- 
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how” available through one source. 


KENNAM ETAL GFne.. Latrobe, Pa. 


MANUFACTURERS OF SUPERIOR CEMENTED CARBIDES 
AND CUTTING TOOLS THAT INCREASE PRODUCTIVITY 














STYLE RAR STYLE TAR STYLE SFR STYLE 11SKD STYLE 11PH 








STYLE FRH 








FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-80 


80 


Members of the panel were: John4@ 
Nelson, vice-president of metallurgy ay 
research, Braeburn Alloy Steel ‘orp: 
Edward E. Hall, chief metallurgist, Uy; 
versal Cyclops Steel Co.; A. D. Beeke 
sales manager, Vulcan Crucible Sty 
Co.: George A. Roberts. chief metally 
gist. Vanadium Alloys Steel Co.: § | 
Fletcher, chief metallurgist, Latroy 
Electric Steel Co. 

Martin Dempsey, metallurgical eng 
neer, Crucible Steel Co. of America; | 
V. Klavbor. associate director of Ir 
search, and LeRoy Gippert, service 
gineer, tool and die steels, Alleghem 
Ludlum Steel Corp.; L. C. Grimshay 
manager of steel research, Firth Ster 
ling Steel & Carbide Corp., and H. | 
Harper, staff engineer, Aluminum ( 
of America. A former chapter chai 
man, Mr. Harper served as moderator 

The speakers handed out direct a 
swers in a lively session touching On 4 
phases of tool steels. 

\ pre-meeting dinner attendance , 
80 increased to 115 for the technic 
program. W. J. Bickmore presided a 


conducted a business meeting 


© an Francisco, Cauie.—In additiont 
helping users avoid improper applic 
tions of tool steels, the manufacturer 
of these materials try to correct the 
own errors, George M. Huck. manage 
of tool and alloy steels for Bethlehen 
Pacific Coast Steel Co., told 112 Golde 
Gate members and their guests 

Mr. Huck spoke to a chapter dinne 
meeting, May 16, at the Chukker Re 
taurant, San Mateo. 

The speaker showed slides to illu 
trate his discussion of the selection a 
proper handling of tool steels. A co 
film, “Steel Builds the West.” climaxe 
Mr. Huck’s lee ture, 


Steel makers are constantly work- 
ing to find the best material for 
the job, George M. Huck of Bethik 
hem Pacific Coast Steel Co. tell 
Golden Gate engineers. 
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COMPLETELY NEW, 
FASTER CUTTING DIAMOND 
“ABRASIVE COMPOUND. 
SPECIALLY DESIGNED FOR 
FINISHING CARBIDE 



















































































































































HEADING DIES 











Approaches Die Design 
From Economic Angle 
Dover, N. H.—L. K. Parker of Gen- 


eral Electric Co., Lynn, Mass., brought 
“A Practical Approach to Die Design” 
to 70 members and guests attending the 
May 8 dinner meeting of Granite State 
chapter at the American House. 

In comparing types of die design and 
Mr. Parker stressed the 
aspect. 


presses, eco 
Throughout his lecture 


and functions of dies and presses. Sam- 


nomic 


ple strips of parts were displayed to 
show feed methods and blanking proce- 


dures. 
At the close of Mr. Parker’s talk the 
members entered into a general discus- 


sion and question period. James D. Wil- 
son, program chairman, introduced Mr 
Parker. 

Charles E. Nystedt, chapter chairman, 
drew the complimentary dinner ticket 


Two Representatives of Eutectic 
Welding Corp. presented the technical 
John 
H. Poulson and Bruce Duchanes briefed 


session at the April 10 meeting 


the gathering on recent developments in 
the field of low melting, nonfusion, and 
welding materials. 

Chairman Nystedt conducted a busi- 
ness meeting and introduced the speak 
er. Richard Wiley was awarded a com- 


plimentary dinner. 









DYMO-C 


Saw 





nths of actual shop tests prove 
C removes stock up to 20% 
than diamond powder—olive 
res. In DYMO-C, mixing is 
ted ... waste reduced... 
minimized. Available in 
pplicator guns. Write today 
plete information and free 
ition. 





YMO DIAMOND COM- } 
pure diamond—crushed, 
graded and compounded by 
ble source—ELGIN. Guaron- 
m to U.S. Bureau of 


-' 


VAL PRODUCTS DIVISION 


onfor 
specifications. 





NATIONAL WATCH CO. 


» «ELGIN, ILLINOIS 


NDICATE A-7-81-1 



































Pointing to a multi-slide part, L. 
K. Parker of General Electric Co. 
compares presses and types of die 
design for a Granite State audience. 


Bikini Spectator Debunks 


Exaggerated Bomb Effects 
Worcester, Mass. Fallacies 


rounding the radioactivity, flash wave 


sur- 


and other effects of atomic bomb blasts 
were dispelled by Dr. Philip W. Swain, 
editor of Power and Operating Engi- 
at Worcester chapter’s 

Dr. 


neer, speaking 


May 1 meeting Swain addressed 


f mone WITH YOUR 














PRODUCE 


AUTOMATICS . . 


W STUART’S THREDKUT 99 
MORE THAN DOUBLES TOOL 
LIFE PER GRIND. In threading 
type 310 stainless male pipe union 
sections on large automatics, a 
Milwaukee plant was getting 136 
pieces per tool grind. A change to 
Stuart’s ThredKut 99 increased 
this to 310 pieces per grind—and 
the cost was 3c less per gallon for 
oil. 


‘W FORM TOOL LIFE INCREASED 
36% WITH STUART’S SPEEDKUT 
B—on 6 spindle automatics form- 
ing and threading cut-off cap 
screws of SAE 1060, 10-17 Rock- 
well C. 


‘W 4 TO 1 LESS MACHINING 
DOWNTIME WITH SPEEDKUT B. 
After changing to this Stuart 
product on an automatic turning 
out worm gear blanks, the cus- 

tomer reports, ‘‘. . . machine now 

made available to more produc- 
tion within its capacity.” 


ARE YOU really getting the ca- 
pacity that was built into your au- 
tomatic screw machines? In shop 
after shop, Stuart oils correctly 
applied have upped production 
substantially and, as a by-product, 
have usually improved quality and 
increased tool life. 


It is worth finding out what a 
Stuart Representative can accom- 
plish for you. Ask to have him call 
and SEND FOR EDUCATION- 
AL LITERATURE on cutting 
fluids for screw machines. 








STUART seruce goes 
saith wong Larvred 


p.A. Stuart {Jil co 


eer. ees ad 


2727-49 S. Troy St., Chicago 23, Ill. 
INDICATE A-7-81-2 


81 





125 members and guests, including civ- 
ilian defense leaders. 

As a trade press representative at 
the Bikini bomb bursts, Dr. Swain wit- 
nessed both the air and the underwater 
explosions. 

In describing these tests. he touched 
on the atom bomb’s physical effects 
temperatures, pressures, velocities, ra 
diant heat and radioactivity—in the en 
gineers language of mathematics. 

\ documentary color-sound film de 
picting the Bikini tests climaxed Dr. 


L. B. Bellamy, first vice-president, swears in 1951 





Vice-President Inducts Grand River Valley Officers 


officers at Galt 


Swains presentation. : : sate ; 
R ’ i | From left: Harry Sehl, chairman; William Copp, and 5. 5. Pritchard. vic, 
y s s » . | . 
oom Jungquist, frst vice chairmen; David McCready, treasurer, and P. C. Barber, secretary. 
chairman. introduced the speaker. Ward. second vice-chairman, was not present. 
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carbide tipped tools and | 
youll never settle for less. | 
Thousands of them are in 


daily use in production ma- 





chining of steel, iron, brass. 


ws aluminum and other mate- 


P| rials cast and forged. Eclipse 
= 


engineering experience is 


A common application in coun 


terboring chomfers ond faces available at all times. Send 


your production problems 


to us. 
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Rodivs corner. Simple design, a 


voriction of standard type cutter 





Used in machining oluminum alloy 


Finishes five surfoces 
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Just try the rugged Eclipse | 


Coming Meetings 








CHICAGO Marceh 7-21. 195 


Engineers Industrial Expos 











DETROIT August 11] Golf 
lune nl l d nnel Glen Oal 
trv (4 

EVANS\ july 9 Past 
Night and Annual Stag Pi 
el pic grounds 

Obituaries 
lacob Sokolot 
Jacob Sokolov. 68. chief en 

the Spe Machine Div.. P 

Engineering Co., Detroit. died 

ot a heart att ck following a 

illnes 
Forme! issociated with 

Corp. and Packard Motor Car 

Sokolov had been emploved 

mount for the past eight vears 
The Detroit chapter men 

born P R ‘. a 

th US ing man 

i We. Ce 
Will Vy. Ca senior 

W. W. ( XS Philadel; 

tacture f tives. pa 

\pi 56th veal 
\ ) f ! irv of Pl 
ha Vl { id been 
' i facturers 
} re Tore t ib| 
wl 0 


H. McDona 
John H. McDonald. 50 r 


man of the machine shop 
Choate M Co.. In Cedat 
lowa. pa vay May 11 
brief ul : 

Mr. MceDo } was a charte 
of Cedar Rapids chaptet He 
member ot LaPlant Choate 
ment Cl iddition to civil 
ternal illo He w 

eavenwt Kar 
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UM OUTPUT UP 


of primary aluminum in 


advanced five percent dur 


quarter ol 1951 as over the 
last quarte! of 1950. ac 
Donald M. White. secretary 
num Association. Figures 


1951 quarter to be 401.431. 
382,176,940 


a rise of about 


compared with 


represe nted 





over the same period last 
theless. Mr. White says. the 
tary and civilian demand 
greater than the available 
ite shipped by the Asso 


ber companies rose 18 pet 
though the total of 
vunds shipped as of March 


il igo 


p ol about one per ent 


of 1950 


ro 


SCALE BUSINESS 


Manufacturing Co 


Industrial scale business 
‘“ es. In effective June 
x to Elmer I Twyman 

harge of the Phila 

The transaction in 

patents. equipment, parts 

nuit none of the Yale 
ept “Kron 


NORTON SCHEDULES 
EXPANSION 


crease Norton Company's capacity 


I 


4 $6.000.000 expansion plan will 


yroviding 


a 


new 


SIX 


and a 


} 
tl 


plant in the Greendale section of 


( 


ester. 


Mass 


lor 


grinding machines 


started 


pletion next 


ing mat hine manufacture 
It 1s expected to enlarge I 
tool n 


I 


th 


e manutactu 


The scheduled plant. which w 
d 


na¢ hine 


vercent 


July 


RELIANCE 
REPORTS EARNINGS 


with 


Mars h. 


one of the largest single 


lanulta 


anticips 
is 
units 
in 
| 


iit 


ture by 


ite 


the 


CO 


50 


designed 


lo! 


co 


i¢ 


PT 


] 
| 


WI 


wi 


t 


Wor 


re 


In a recent letter to its sharehold 
The Reliance Electric & Engine 
Co reported net earnings subject 
final audit. of $904,363. or $2.16 
common share. for its fiscal half 
ended April 30. This compares 
net earnings tor the first six months 
the previous fiscal year of $494.73] 
pet sales of $7.413.91] 

The $23.500.00 backlog with 
Reliance entered its third quart 
Lie largest in the ompany s n 
iccording to J. W. Corey. « 


ELMES CELEBRATES CENTENNIAL 


resident 


pansion from the small building at the left to the rambling giant 
engineering organization—now the Elmes Engineering Division 


tes its LOOth anniversary. 
lhe original business, founded by 
for the marine industry. In 


mnducted under the name of 


in 1943 by 
ent home in Cincinnati. 

loday. under the leadership of Charles F. 
lete 














vere 
m ices ee ry it 
ed i wit Ge 














son. 


Carleton 


line of hydraulie presses and equipment. 


Elmes. 


The Charles 


Elmes i 


Bath, 


rf 


American 


Maine. 


1861 the firm was moved to Chicago, and when the elder Elmes died. the business 


re 


r\ 


at 


ANNUAL SCHOLARSHIPS 
AWARDED 


Five girls and five boys have been 


named to receive $500 s« holarship each 
the Allis-Chalmers Manufacturing 


(Company. 


ty y 
Ol 


The sc holarships. which are 


part of an annual award program start 
ed last year are presented to seniors in 


high school who are sons or daughters 

Allis Chalmers eniployees and who 
meet qualifications set up by the schol 
attend 


iccredited college. and the money 


irship committee. Winners may 


Y 
i 


iy be applied to any expenses con 


nected with their education 
Though the scholarship is for only 
e year. it may be renewed each year 
the student satisfies the committee's 
requirements 


SKILSAW CONTROLS 
LOUD-WENDEL 
| oud-W endel. 


Controlling interest in 
[ne has been purchased by Skilsaw. 
Ine manutacturers of portable powel 
tools. In acquiring control of Loud 
Wendel. Skilsaw is now assured of a 
constant source of high quality saw 
blades. Physical assets of the Middle 
company valued at $400,000. in 
c i modern plant. $150,000 in 
ent plant machinery. and a_ large 


right represents the growth of the 


Steel Foundries—which this vear 


was devoted to job-work machining. prin- 


Elmes Engineering Works, as it was then called, was pur- 


American Steel Foundries and became known by 


its present 


great grandson of the 


name. 


founder. 


later 


Six vears it was moved to 
the organization manufactures 








For Measuring 
INCLINATIONS 


fo MINUTES 
ro) ey 2 OR) EP 





DIRECT+ EASY TO READ» PORTABLE 


( Machine Tool Set-ups 
for Fixture Checking 
Inspection - Quality Control 


CLINOMETERS 
MODEL A,B,C 

For any angle 
over the full circle 
—one minute 
reading. 


90° CLINOMETER 

Quick zero set- 

ting — one minute 
reading. 





MECHANICS 
CLINOMETER 

A pocket-size 
unit — quick zero 
setting — 2 minute 
accuracy. 





MICROPTIC PRECISION 
CLINOMETER 


(Not Illustrated) 
With built-in precision optics — 
6 second accuracy 


PRECISION AUTO-COLLIMATORS for 
industrial use 


ALIGNMENT TELESCOPE with collimat- 


ing accessories 


ROTARY TABLES (projection type) and 
PRECISION TESTERS for circular spac- 
ings 

MEASURING MACHINES — all types 

DIVIDING HEADS (optical) — projection 
type and laboratory type 

TOOLMAKERS MICROSCOPES with pro- 
jection attachments 

UNIVERSAL MICROSCOPES for oll shop 
inspection and production uses 

PRECISION SCALES — linear and circy- 
lar — gloss ond metal 

PRECISION OPTICAL SURVEYING IN- 
STRUMENTS 

SPECIAL OPTICAL INSTRUMENT DEVEL- 
OPMENT 

Free—write for new comprehensive 
catalog No. T-751 


ENGIS 
EQUIPMENT CO. 


Exclusive U. $. Importers and Distributors 


431 S. Dearborn St., Chicago 5, Ill. 
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CARBOLOY BECOMES 
G.E. DEPARTMENT 

Effective June 30, Carboloy Company 
will become Carboloy Department of 
General Electric Company. Prior to the 
merger, Carboloy has been a _ wholly- 
owned afhliate. Management, offices and 
personnel will remain as in the past; 
K. R. Beardsless, who has been presi- 
dent of the organization, will continue 
as general manager of the G. E. depart- 
ment. 

In a statement, Mr. Beardslee said in 
dustry generally is entering a new 
phase of technical history with trends 
toward the creation of many kinds of 
new man-made metals—not replacing 
the natural ones and their alloys, but 
permitting the creation of things we 
have not had and could not do before. 
Mr. Beardslee forsees the metallic cat 
bides, permanent magnets and radia 
tion resistant Hevimet only as a fore 
shadowing of those to come. Already in 
the laboratory stages are promising de 
velopments which may have wide po 
tential applications. 

The corporate shift, he revealed, will 
enlarge the available scientific and 
technical help, thus speed development, 
and is in line with a vast potential 
broadening of experimentation, capacity 
and products, as well as materially fa- 
cilitating expansion of overall Carboloy 


activities. 


GRAY IRON 
CONTEST OPEN 


Gray Iron Founders’ Society, has 
announced the opening of its 1951 Re- 
design Contest. The award program 
gives recognition to those who submit 
the best examples of. the redesign of 
component for production in gray iron. 

With a first award of $200, prizes 
totaling $350 will be given this year 
to the three top winners. 

The contest is open to all engineers, 
designers or other interested persons 
whether or not they are employees ot 


member companies. 


READY TOOL OPENS 
DEPARTMENT 


Shortages of the vital materials and 
parts has prompted the opening of a 
repair service department by the Ready 
Tool Co., makers of anti-friction bear- 
ing centers. Anticipated field of service 
includes the many companies who find 
themselves unable to qualify for defense 
orders requiring accurate tolerances 
and strict adherance to specifications, 
since centers being used on the ma- 
chines are old, worn and in need of re- 


conditioning. 


STEEL FOUNDERS 
SPONSOR CONTEST 

The 1951 national safety contes 
sponsored by Steel Founders’ Society, 
America, is expected to result in CO 
tinuing improvement in steel found 
safety practices. 











The national competition, open , 
more than 150 member steel foundri« 
is being conducted during the mont 
of June, July and August. This qug 
terly period iccording to reports, js 
period during which accident frequen 
rates are high 

Rules of the American Standards 4 
sociation will be used to determine |g 


time injury rates for the partici; 


foundries, and awards will be based 





statistical results of monthly repog 
filed with the Society 
\ permanent plaque will be 

to the winner in each of fo 
groups, and a certificate of achiey 
ment will be presented to each foundry 
having a lost-time accident freque 
rate of 10.0 or less per 1,000,000 ma 
hours of exposure for the contest » 


riod 


COLTON PLANT ESTABLISHE) 

The Arthur Colton Co., Divisior 
Snyder Tool & Engineering Co., 
established a second plant in Paduca 
Ky., to produce punches and dies { 
the pharmaceutical trade. 

Formerly a part of the Ace Mam 


facturing Co., which has ceased pr 
duction activities, the plant facilit 
ire known as the Paducah Plant 

the Arthur Colton Co. Modern, hig 
production equipment for King 
punches and dies to Colton specif 
tions already have been installed 

the operating staff is being substa 


tially increased, according to Howat 


N. Maynard. president 


SIMONDS OPENS BRANCHES 


Branch office and warehouse ta 
ties have been opened in both Chicag 
and Detroit by Simonds Abrasive | 
grinding wheel and abrasive n rf 
turers. 

The Chicago warehouse. 0 
jointly with the parent compa 
monds Saw & Steel Co.. is lo« 1¢ 
3223 OW Addison St. The  Detrol 


warehouse is situated at 17155 


GRINDING MOVIE AVAILABLE 

A color motion picture, “Gri Tha 
Grind.” has been made availab 
the Norton Company 


Showing step by step manut 


processes trom mining bauxite 
kansas to the finished product 
mm. film requires 30-minutes. 
the nineteent in the series oO 


ivailable fror Norton Worce 
Mass 


The Tool Eng ine 











| URE @ 
F ER COMPANY 


ENY LUDLUM. STHEL CORP. ....---ssessesnves Se ede dhe beet aeess ut 


\N BROACH & MACHINE CO. 








\NDERSON OF Cie cove cee cesc a jaca Set ge PR HS ae Twenty. “pace book “Lusol—the All-Chemicel f 
; Solution” presents infermation ef this entting 
*e IANNING Seige eB@sesdeess++ssgaieee besa hoes . ae eee Belt Gmishing brochure data and resent ideas ou cutting 
ial finishing costs. car: oe 
ae 4 LOWS CO. ca srcebent ceiver ctides Se ere wb sereseses. Bulletin shows wiring diagrams, technical cate his- 
ee tories om company’s “Controlled Aiz Power 
ESTINGHOUSE AUTOMOTIVE AIR BRAKE CO. wince cece rcceveeres Informative booklet discusses eutting costs and specding 
production th company's alr eylinder. 2: at 
Ae 8 6k Se eee vee <ieivtadec ce des écstwpese ss Tapping pee) contains data on tap selection and a 
tion and tapping procedures. Lists tap ft and a... 
RNATI § Pease... coe eS . ie oe eae PST tea aa .Balletin presents information om company’s aw coa- 
ATI SHAPER CO: tour duplicating machine stressing myer 
LAND TAPPING MACHINE CO. ..... EM cect eh ess eentese Production Tapping Guide T-5”. covers tapping 
or Mere ie on Ss CURRIE ...PO-8 i seveces,- Bulletin covers Cushman's recently introduced fren; 
‘ cylinders. 
OALL GO. .seee + ie DEES 6 0 00 occas case ceeee bees ays Ear ses «Xe - + Catal en cool grinding stress sdvantages and features af 
. aty’s grinder line. * 
IPMENT COC SER co oc ckcscccouws te ea THS1 aoe = a ee oe .f Setmahabaiien catalog covers line of precision measuring 
devices. 
CORPS. . cee cp Gaede evn snecsecen SvosseetlO «tee ree eeewes me tin diseusses company’s plan fer solving” oytpeee 
»bleme. 4 
ES STELLITIMGIG, i fubewnses ices cseebeus Sage soos dete | Operating Information on Haynes Stelltte 98-M.2 
hromium-Tungsten Alloy Turning and Boring whee 
Milling Cutters.”’ 
ANT, YIGEG cla attas Cocins 0 <-0 5c 6.b v6 0s RA aed See Sa #0 : ture on Lign-e-matie terrete for drill presses. j 
NTE MACHINE TOOL CO. ............-+8 2 Be eae Bulletin eentsins complete engineering data on pipbinte 
ipment 
LECTRIC STEEL CG. .......6555... ; {ae eo i vchures cover Latrobe's Desegatized Brand molybden- 
. high od steele—Eleetrite Double-Six, Electrite 
Ta? Elect INW, Electrite MV Series and Elecstrite 
Hv.~< 5 
LRBIDES CORP. ei ssa ceercsscvece oars BOG ‘ic cs cee eh Sevees Cata treats line of tungsten carbide dics, stressing fea- 
, advantag nd eeenomy. 
LY G. THOMPSON & SON CO. .. .. cc mee esate e reer meen erteeens Lit ure «presenta complete product data plus helpful 
suggestions on metal entting. 
TOR COL sewer esses eeessescees - ose AROS wc sevees 7 ee++Bulletin emphasi advantages of company’s air 
“J.1.C. Pneumatic Standards for Industrial 
MACHINE WORE so... 5s cee ceewvee ME bi haark Saka e'e 1 ed 7 catalog shows complete lina ef fixtare 
and ompeonents; inclades full size templates. 
BROACH AND MACHINE CO. 2... cc scenes teee revenue teentunens D literature eevers Red Ring gear shaving and 


THIS 


‘o> 


ADVERTISERS TRA 


CARBIDE CORP. Sins secs ccc ens stceres La adios) Wekkes bo0eee es Liban 


trated booklet “Braze and Save” discusess 
vn tools, emphasizing economy in time and 
ting Teo! Materials” diseusses asaubject 


‘tree eee os 092800 octets seas» ~ Ciret 


ilar on company’s breaching equipment and 
ETAL, ENG, oes seeceescsevvecses ies ¥eesn wens eeedesespivess... Literatu 








1 natic leading equipment, 

Seer: ste eeeeeeeeee yf eesecee A787, 1488, 166, 157 ..- Catalogs describe features of company’s 19” onial-eniauaiidhs 
semi-automatic, 10” plain and 6” plain machines 
ctively. ‘ 

ODUCTS); WRGe eek cckevesccaescccess Bist aeeccsent ewe cowed our-page illustrated beeklet, “Seme Good Things to 
: Abeut Metal Cleaning” answers questions on this 
blem. 
N-MILLER MACHINE €O., INC. .. oc ee eneeeeseserenre cereesee ' set of templates showing all eylinders and motnt- 
rackets “3 
['S RESEARCH CO. cc. 6. ce creer eer eeetseweraneee ccnee buen ee fH covers instrument line stressing cost entting in 
ion 
UNDRY & MACHINE CO. .......-ssee8- Se ee ceewaiee eens C: Jescrib npany'’s cast-iron palleys. 
/ARD ELECTRICAL TOOL CO. Terre. os |hlU eee. eh PEERS : presents nation on attachments converting 
per bering mille, planers te grinders. 
rl RVANT GOK c cue ewais Oc. oo cceue sh cues yy ee eee 7. t Torque Manual” contain valuable data fer the 
s,cturer, designer and production man. 
) MACHINE TOOL CO, ....-.-sseeseres See ck vee oeaseeev oB describes current developments in Sundstrand 
rOOL PRODUCTS CC., ING. ......+50% ewase OSL 2 vic ddaevt cvccces Catalog descril ompany’s lock, covering advantages and 
tures. » ~ 
SEURE! aes es Mid ae ne ae eeeees Catalog and handbook contains 208 pages of data represent- x 
EUREN CO, Coo Sie =f 2 ing years of research on moasw gaging. 
i 
Es NS ES NS SS SS SS SS AN NN SE Po ane Gone GES GES ne eee ne oon Oe oe ey ee ae ee a me 


THE TOOL ENGINEER, DETROIT 21, MICH, 


Please send me further information | 
(Mark Key Number of tra 


DE LITERATURE 






















































DESCRIPTION — 


mmendations fer proper material for pan a 
oe 
* it meets 


pee metal. 








indicated below: SERVICE 


: CARD 
tools or advertisements) 
TOOLS OF TODAY 


terature, 


























further a — > ae tT 
2 Pe 
. about A— i eB 
, a —_ L-- T— 
ea s, trade A et sees BES SS 
4 ee L— in Bac tT 





a or tools 
oa ppearing 

















POSITION 
BUSINESS 











fh : of THE 
GINEER. 
needed. 


(> Firm Address 
[} Home Address 


















STATE 





_ ZONE NO. 














Sh Rann. ub PD, RRO ae goin aw “je ee iy ow 











> 


nda 


\ 


' 


ions 


»ols of Today 





. & Lewis Introduces Huge Hydro Aircraft Skin 


ial steering control for 


i! the 


tio! 


trace! 


Ame 


the e| 
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that. ti 


feed | 


Such 
“must” 


cutters 


0 100 


} ( 
il 


; necessa 
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SHELDON MACHINE CO., Inc., 


FOR FURTHER INFORMATION 


$229 North Knox Ave., Chicago 41, Ill 


USE READER SERVICE CARD NDICATE A-7-88 
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..» FOR MODERN, 
HIGH PRODUCTION CUTTING! 


WESSON FACE MILLS WITH 
WESSONMETAL TUNGSTEN CARBIDE 
TIPPED BLADES FOR HIGH SPEED 
AND HIGH FEED RATES OF MODERN 
MACHINE TOOLS. 


R 


@ FINER PITCH @ REPLACEABLE 
BLADES @ INTERCHANGEABLE 
WITH SOLID CARBIDE BLADES 


Wesson tungsten carbide tipped 
blades give you efficiency and 
economy. Rugged construction, 
genuine Wessonmetal, replaceable 
and_ interchangeable—these fea- 
tures are all combined in Wesson 
fine pitch face mills to help you 
cut costs and increase production. 
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nt to he controlled bv toot pressure 
i pedal. Consequently. the operator 


hoth hands free to handle the 


\ll operating parts are fully enclosed 


exclude dirt, and protected within 
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-way. 4-way, neutral position and 
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Write for Bulletin 






WESSON 
WESSON 


COMPANY astitiated with 
METAL CORPORATION 


PRODy 
1220 Woodward Heights Bivd., Ferndale (Detroit 20), Mich. IDE Ots | 


FOR FURTHER INFORMATION E READER 


ERVICE CARD NDICATE A-7-89 
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27 vwride,96 long, 14 high, weight 10,600 z= 


WALKER meets emergencies. For example, a Walker contribution 
to the propeller bottleneck in World War Il and Korea is shown by this 
contour chuck which makes possible effectively machining propellers 
to minute tolerances of accuracy resulting in increased production 


and elimination of rejects. 
Irregular shapes and close tolerances are no problem to Walker. 


Walker auxiliary interchangeable top plates make contours and 
tolerances disappear. Your standard magnetic chuck may be 
utilized no end by the adaptability of Walker auxiliary plates on 
chucks already in service. Much more economical than costly jigs 


and fixtures. Walker gives you the last dollar value from your 


chucks—the modern way. 


Wold Everything with Walker Chucks 


o.Ss. WALKER Co.Inc. 


WORCESTER 6, MASSACHUSETTS 
Oniginal Designers and Gutlders of Magnetic Chucks 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-90 
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| oil cooler, announced 
liams Co.. Inc., 6 North 
N.Y., has been de- 


Bench Lathe 

\ low-cost bench lathe that features 
double V-ways and a compound rest 
that swivels 360 deg is announced by 


12416 Euclid Ave., Cleveland 6, Ohio. It 
is equipped to turn small shafts in ad- 
dition to face plate work, and operates 
with a 14 hp 1750 rpm motor. 


Swing over ways is 6 in., and bed 








vel on machine tools to cool Hamilton Products, Inc., Dept. L-7 os 
hvd length is 26 in. with a cutting range 
anc yricating, hydraulic and os 
1815 in. Accessories include one hand 
ut 1 year-round predeter- "7 
cw gg her hg feed or hand shaper attachment, two 
mil wager ; 


: . ll ane 60 deg ce ‘rs ‘iving 
itn osphere while being bell and two 6 deg « anes two driving 





ex} dogs, power! feed belts, a 4 in. face 

ood ) | plate and a tool bit. The lathe, said to be 
A claimed tor ry — precision built. mav also be used for 

acity an¢ uniform - 

are _— taper turning. T-7-912 
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less time on machines; cooler 
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HOW TO SAVE 
TIME AND MONEY 
IN MAKING TOOLS, 
PARTS, DIES , 


use 


y DoALL 
” OIL HARDENING 
PRECISION GROUND 
FLAT STOCK 
Simply make your layout 
and you are ready to machine 





s designed so that the 


DoALL precision ground flat stock 


I oOling si ace can be in- my ie 
4 Praia - t-te pines — J aa eliminates costly machining of stock 
Rec in; gerant or oil lines. Even wag yh el to size, assures you of accuracy, fine 
7 Pip not e-oonngee yaa finish and no shrinkage. ASK FOR 
cw! { fine metal particles is GREATEST SELECTION BULLETINS AND FLAT STOCK 
rr i se es cg AVAILABLE ANYWHERE! CHART SHOWING OVER 200 
be seen and removed, —_— 
: ae ee en STANDARD SIZES. 
the face in a film and flows 
by r the surface and back to The DoALL Company 
z tool’s tank. Refrigerant COMTRGLLED ANALTS 254 N. Laurel Ave. 
Iq feed to the cooler during DES PLAINES, ILLINOIS 
th | NE CALL DoALL TODAY . . —_ 
designed to cool all ma there are twenty-seven Mr ae 3" 
ch within their range ot V5-@ DoALL Sales Service Stores ibe \ 
Vis hat different oils mav BAN in principal cities serving 
be lesired without affecting the entire country w ‘ eo 
4 size range is from 1! _—- - OA 
to T-7-911 °) p h Re ~ 








SERVICE CARD ON PAGE 
EST ADDITIONAL TOOLS 
DAY INFORMATION 


CONTOUR SAWING MACHINES + SURFACE GRINDERS « GAGES + CUTTING TOOLS & INDUSTRIAL SUPPLIES 





FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7-91 
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Balancing Machine from Germany 








QUICKLY 
CONVERTED 


with THE 


STANDARD 


Type PAV Vertical Spindle 
Grinder; Telescopic Wheel Guard; 
“Air-Rester" Dust Collecting Unit! 


TYPE PAV 


“ AIR-RESTER” 


PROMPT DELIVERY 
WRITE FOR CATALOG 44 TODAY! 


The STANDARD ELECTRICAL TOOL Co. 


ALSO 
GRINDERS—ALL KINDS! UP TO 100 H.-P. @ BUFFERS—POLISHERS UP TO 60 H.P 
ABRASIVE BELT MACHINERY e@SPECIAL MACHINERY @TWIN WHEEL TOOL GRINDERS 


2499 RIVER ROAD ° CINCINNATI 4, OHIO 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-92 
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Hydraulic Press 


pany, 1401 East 57th St., 
Int : |. announces production 





be w ven hydraulic. press for 
oaching. forming. rivet- 
ral forcing operations. 
Nea | this press has an 8 in. 
; ram travel. Clearance 
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60 ipm on power! stroke. 


rn stroke. 
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7) =; controlled by a foot pedal 
and by a vane-type pump set to 
oper: 00 psi. The entire press is 
Of st: ed construction except for 
the . which is a Meehanite cast- 
ing. I r unit is contained in the 
bas le a compact, portable unit 
oce!. } x 34 in. floor space. 
T-7-931 
Insert Face Mill 
A line of cutting tools by 
e the \ Co.. Manchester. Conn. 
Vs ' isa nsert face mill featur- 
. ing a heavier and more 
e rigi | sitive locking action and 
car) blades The cutter is 
ree: the maker for milling 
cast aluminum, brass and 
| ! said to produce an ex 
14 finish at high table 
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Abrasive Contact Wheel 


A novel type of contact wheel fo: 
abrasive belt applications on backstand 





idler grinding, and broadly applicable 
in the metal working field, has been 
announced by the Carborundum Co., 
Niagara Falls, N.Y. This serrated con- 
tact wheel is said to permit an oper- 
ator to practically double production 
in those operations where, normally, 
glazing would occur with abrasive belts 
running on wheels of previous design. 

This “61” wheel is a_specially-ser- 








trolled breakdown in the bond 
abrasive belt; as a result, glazing 
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KEMPSMITH ATTACHMENTS Will Help 


Step Up Your Plant Production 


Why wait until expensive single-purpose machines can be built when 
Kempsmith Standard Attachments can do the job better and even 
faster. These precision-built tools are made to perform the most 
delicate milling operations with speed and accuracy. They make it 
possible for you to get the maximum benefit from your standard 
milling machines, eliminating the necessity for ordering special sin- 
gle-purpose milling equipment. And remember, Kempsmith Attach- 
ments are backed by more than 60 years of specialized experience 
building milling machines and accessories. Write for literature. 


KEMPSMITH MACHINE CO., 1847 S. 7ist St., Milwaukee 14, Wis., U.S.A. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7-9 





rated rubber wheel that causes a con- 


reduced to an extent that. as claimed. 


belt life mav be doubled. T-7-933 








THE CHARLES L. JARVIS CO, MIDDLETOWN IN CONNECTICUT 


Q4 





Sind 
7 FOR 


SPEED 

(COUR ACY 

Versatility 
Adaptability 

MAINTENANCE 








Finest for SPEED: Taps more quality threads per 
hour, more holes than any other tapping attachment. 
Finest for ACCURACY: Attaches firmly to drill 
press or tapping device. 

Finest for VERSATILITY: Taps anything from soap 
to nickel steel without pressure on tap—prolongs tap life. 
Finest for ADAPTABILITY: Five sizes, standard or 
built-in models, will fit any drill press or tapping device. 
0-12" cap. 

Finest for MAINTENANCE: Reauires little or no 
maintenance. 

TORQOMATICS, when used with Jarvis TECNI-TAPS, 
make the finest possible combination for low-cost, high- 
quality tapping. Send for free, illustrated, descriptive 
literature to The Charles L. Jarvis Company, Middle- 
town, Conn. 


7 TAPPING ATTACHMENTS 
TECNI-TAPS and DIES 
ROTARY FILES 


¢ 
POWER FLEXIBLE SHAFTS and MACHINES 


peele) me QUICK CHANGE CHUCKS and COLLETS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7-94 
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J } the British edition of 
: ; instruments and tools the following will 
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f hopper be of interest: An attachment for 
sus types of hoppers. F : 
des . full measuring crankshaft bearing diameters 
feed s > carefully . . 
7 e cal "ae during grinding, an instrument tor 
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des I . ; F ; measuring the pitch of internal gears 
me: tuse = diihicu ates ' — a microscope permitting readings of 
ma: cS NAVE CaAporlener surface roughness of less than 0.000040 
} I ind accuracy have in.. a tool dynamometer equipped with 
ass siderably greater signif- a recording attachment for measuring 
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so CORFERTIORS. SOCUNE \ is essential in our present emergency. 
pr eversed and the external Nhat the tool engineer expects the | ]¢ js with this in mind that V-R is mak- 
for b s controlled by hold- machine tool manufacturer to do to | ing available a fine new text book— 
ing ’ ontain while the in- improve performance of machine tools; CARBIDE CUTTING TOOLS—writ- 
ter s being built up on it. is discussed by E. Broedner in an ar- ten by two eminent authorities. 
( tf tooling, use of ticle, published in Werkstatts Techni This book removes the veil of highly 
' ee mee . Cea 1950 technical research studies and supplies 
rts oO und ast eno ; > ) 1 . 
» and marking out : a eer the man at the machine, the student, 
eq! e discussed in the article \fter indicating that dynamic rigidity the designer and the engineer with a 
stl) vith numerous diagrams of machine tools is still in its infancy | wealth of practical material. 
an: but increasingly required in order to CONTENTS: Machine Tools and the Carbides 
reduce and eliminate vibration which is Converting to Carbides. Tool Angles, Machin 
(i ny room machines. t | 7 ane Were s y Tipping a Carbide Tool. Grinding 
@CIines, TOOIS detrimental to carbide tools. the author le-Point Tools. Cutting Power, Speeds, 
an re discussed in Werk Feeds. Carbide Tool Design. Coolants and Car 
stu V J submits that threads are cut on only , lis. Carbide Forming Tools. Carbide 
1 ischinenbau of one out of ten lathes in the average Cutters. Sharpening Milling Cutters 
A tier j » : Edge Carbide Tools. Cutting Speeds, 
] on with the industrial H l A . 
, shop e concludes that thread cutting rces. Multiple-Edge Tool Design. Se 
ex ently held at Hannover lection of a Carbide. Tool Materials, Assembly. 


equipment is not required on man Grinding and Use of Tools. Index 


lathes and that the price ol such ma 116 Pages. 283 Illus. Washable Cloth Binding 


2 
chines could therefore he reduced wher nell . : Price a ill , 
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His survey showed that 90 percent With each book purchased for your 
a H M ro *k lt . ‘ training program, a complete study guide spe- 

a m a of all turning operations involves work cially prepared for V-R by the American Tech- 
re} 0m machines discuss " . nical S ety will be furnished without charge— 
a 7 ! : . é pieces not longer than about 0 In compliments of Vascoloy-Ramet Corporation 
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+ ed through an angle of moval and easy accessibility to internal WAUKEGAN, ILLINOIS 

ding wheel through parts be taken into consideration 
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Snow air operated—electrically con- 
trolled machines hove built in full uni- 
versal controls that allow selection of 
the type of spindle cycle desired. This 
feature also permits instant synchroniza- 
tion of the standard Snow Master Fix- 
tures All types of air operated automatic 
and semi-automatic jigs ond fixtures are 
carried in stock. Standardization permits 
low cost tooling—oand—high production. 

Sensitivity of power application pre- 
vents tool breckage. 

Simplicity of control means thot set up 
and operation con be handled by a less 
experienced operator with minimum 
fatigue. 


Submit Sample Parts fc 


pyenr Dofore 


SO MANY ADVANTAGES 
for HIGHEST PRODUCTION 



































FULL UNIVERSAL MACHINES 


Air operated, electrically controlled Snow tools 
are establishing amazing production records daily 
ona wide variety of work. Just note these 
typical examples: 


DRILLING 
Crossdrill and C''T"' Sink 1/16” Hole 
Material—Brass 
Production—4800 per hour 
Fixture—#15 Vertical index 
Equipment— # 1-UD Drilling 

Machine 











TAPPING 
Tap Two #10-32 Holes 

Material—Steel stamping 
Production— 3800 tapped holes 

per hour 
Fixture— #14 horizontal index 
Equipment— # 1-UT tapping 

machine 











THREADING 
3/8"—24 Thread—1/2” Long 
Material— Die Cast Aluminum 
Production— 2500 per hour 
Fixture— #10 Drum diol 
Equipment— #3-TR Threading 
machine 


mii 


ee 


MANUF bi 
435 Eastern RING COmMPany 





t Sod, Minois 
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PLANT ENGINEERING ky 
BOOK, a compilation of informg 
by over eighty authors, each an ay} 
ity in the field covered. Publishes 
McGraw-Hill Publishing Co., \ 
York. 2007 pp; price $15.00. 

This book, of which William St 
is editor-in-chief, is encyclopedic j 
coverage of plant engineering: 9 
the gamut from basic industrial caf 
through equipment and _ installatiq} 
patent laws. 

One interesting section is devot 
management engineering; embné 
elements of supervision and _ took 
supervision; work simplification; in 





tive wage methods; and administry 
of job evaluation plans. A sectio 
building starts with soil and rock 
extends to roof. The balance of 
work covers plant engineering wit 
thoroughness that leaves little t 
desired, the whole providing 

valuable reference for plant engine 


THE ENGINEERING METHO 
John Charles Lounsbury Fish 
lished by the Stanford University 
190 pp.; price $3.00. 

On the whole a somewhat acade} @ 
work, yet simply phrased and ' 
spersed with a dry humor and 
wise relieved by homely compari 
the sort of book that keeps one re 
once it is opened. 

Starting with a few chapters or 
and reasoning, it leads into shar 
terms to be used in special work 
technical problems are then sol\ 
way of illustrations, and steps 
method enlarged. Further on, 
discusses practical problems 
uring the hypothenuse of a right t 
to its practical application in 
a city with water. The book 
the ways in which the engi 


r 


with uncertanties 


MACHINABILITY OF METALS 
Norman E. Woldman and _ Kober 
Gibbons. Published by Merawt 
Book Co., New York, N. Y. 511 
illustrated; price $7.50. 

This book 
explains the metallurgy and machi 
characteristics of the differs met 


Ss a practical m 


and their alloys and the met! od 05 
lecting the proper tooling mai rial 


processing for easy and satisfa tor 
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"Mat 
auth 
hed 
\ 
Sta 
1 
tong 
pte ' 
brag 
rat 
kK a 
WI! 
)N) 
Where locating to split 
} thousandths is involved 
| you get perfect alignment 
} with fast disassembly and 
reassembly with Allens 
made of heat treated 
alloy steel and held under 
a maximum of 8 RMS 
o-inch finish. 
lard either in .0002 or 
wARNING 
: len-Type screws O08 
Allen-!yP Allen-Mode. 
necessarily form 
"7 Get genuine Presse 
ete 
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It suggests tool design, cutting speeds, | 


feeds and type of cutting fluid which, 
combined, provide the better end results. 
and separate chapters are devoted to 
low-carbon, tool, die, and_ stainless 
steels, cast irons, and the various non- 
ferrous metals. 

Also included are theoretical consid- 
erations of machinability and the math- 
ematical derivations. In addition to high 
speed machining, it further takes up the 
machining of refractory metals such as 
tantalum, molybdenum and _ tungsten. 
and non-metallics including glass, rub- 
ber and plastics. 


MATERIALS HANDLING CASE 
BOOK, edited by Lewis K. Urquhart 
and Carroll W. Boyce, respectively 
managing editor and industrial produc- 
tion editor of Factory Management and 
Vaintenance. Published by McGraw- 
Hill Book Company, New York, N.Y. 
140 pp., price $8.00. 

This is a practical reference volume 
that tells, in actual case histories, how 
leading manufacturers have solved spe- 
cific materials handling problems in 
their own plants. While the problems 
presented apply to the plant discussed. 
however, the solutions are applicable 


to materials handling problems in gen~ . 


eral so that, somewhere, the reader may 
find suggestions to fit his own needs. 
Because the need to solve specific 
problems of materials handling occurs 
in practically every stage of manufa 
ture, the editors have arranged the 


contents according to where the plant 


problem exists—clear through from re 
ceiving to shipping. A triple index 
enables the reader to quickly find the 
basic facts applicable to his own prob 
lems. 


MECHANICAL MEASUREMENTS 
BY ELECTRICAL METHODS, by 
Howard C. Roberts. Published by The 
Instruments Publishing Co., Inc., Pitts 


burgh, Pa. 358 pp.: price $4.00. 


This book is written for the purpose 
of providing a wider acquaintance with 
electrical gaging principles: particu 
larly, to coordinate measuring methods 
developed by engineers in various fields 
The book is divided into two parts, the 
first of which discusses principles of 
operation; gaging methods based on 
variations of capacitance and variations 
of resistance: photoelectric and piezo- 
electric gaging methods; bridge and 
potentiometer circuits, and indicating 
and detecting instruments. 

Part 2 covers equipment; calibrating 
devices; calibration-checking circuits: 
oscillographs; power supplies; ampli- 
hers and computing devices; and self 
contained gaging systems. All subjects 
are clearly illustrated and the book as 
a whole provides a clear-cut approach 


to electrical faging. 





One of the important 
reasons why he received 
his franchise, was his high 
reputation for alert cus- 
tomer service. He main- 
tains the most complete 
stocks possible, to assure 


immediate delivery. 





INDICATE A-7-97 








9607 


Traverse St.. Detroit 13, Mich 


Diamond Wheel Dresser 


: Manufactured in a full range of sizes 
\ complete line of single-point dia- . Sra 
pera ym Gees, ; for all grits of grinding wheels, the 
mond wheel dressing tools is announce¢ . “oe . 
& . ‘ tools feature an exclusive “C-Metal 


>» Christense dig a Co. . ; 
by the Christensen Diamond Tool Co., mounting method for holding the ston¢ 
As claimed, this mounting assures the 


diamond always holding its 


without regard to the severity of vibra 


setting 


tion or the intensity of alternate heat 


ing and cooling caused by 


frequent 
wheel applications. 

Each tool contains one whole natural 
diamond, ranging from fractional to 3 





carats in size. The tools are designed 


for use on any straight-face or form 











AIR=ELECTRIC 





a 


STANDARDIZE ON ETTCO 
drilling and tapping needs! 
. + + for all your small parts 


{ 
This world famous line of time and labor saving equip- 4 
ment is sold through leading distributors throughout the 
United States. ’ 


Write for free descriptive bulletins 


» ETTCO TOOL COMPANY, INC. A : 
593 JOHNSON AVENUE, BROOKLYN 6, N. Y. 





TAPPING 
ATTACHMENTS 





MULTIPLE HEADS 











FIXED SPINDLE 





ADJUSTABLE SPINDLE 


—s 


DRILL & TAP CHUCKS | 





FOR FURTHER 


INFORMATION, USE READER SERVICE CARD; INDICATE A-7-98 
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wheel dressing operation, an 
to be especially useful for sh 
diamond usage is relatively 
where a diamond tool may he 
each individual operator. Ac« 
the tools 


une onditional gua 


the manufacturer. 


under an 





ref 


no ee om mh 





satisfaction r.7. 
Improved Grinder 
Major improvements for the 10x24 
[ype CH hydraulic universal g 
announced by the Landis Tool 
pany, Waynesboro, Pa.. includ 
latest design swinging-type inte 
grinding fixture which was prey 
available on the 12 in. universal g 
er only. This fixture, driven by 
motor. has been developed for 
changeover from external to int 


grinding operations. 
which the 
which the 


The housing on 
mounted, and in 
spindle is fitted, is hinged to 
mounted on the 
is of the tapered bearing typ 
any play which may develop 
readily eliminated 
spindles ind 


able 


erinding quills 





Also available tor 


quire an 


ope ratiol 
internal grinding fix 


additional power is a remoy 


internal fixture driven directly 
regular wheel drive motor 

Another feature 
10 x 24 in. Type 


a hvdraulic t pe 


available 
CH universal 

rapid wheel 
ing mechanism which rapidly 
whee lbase as ! 
feed. but 


ind external g1 


or retracts the 
is not a grinding 


where internal 


' 


done in one ip. it eliminates 


of manually turning the hand 


order to the grindin 


The 


trolled from a 


position 
mechanis! 
at the fri 
controls both s 
interlock 
inadvertently 


action this 
| 

ievel 
machine. which 
direction. A 


it trom 


Ssatety 
being 
grinding set 


T-7-982 


during a normal 


The Tool FE 


\ variety of | 


wheelbase. [he 


inet 










‘tomatic Loading 


creasing the produ 






qd gears, 
\ il onal 


St. Jean 


Red Ring en 
Broach & Ma 
Ave., Detroit 


means Ol} 






veloped a 


ading which is ap 


diagonal 


ompany s 


noe 





loading is accom 
| ng the gear shaving 
1 iir-actuated tail-stock 


guard and a pre 


| ¢ supports the work 

; yy the advance of the 
| 

ivs the work veal 

‘ wal He pushes the Start 

cle. which follows 

I he splash doors close 

ces to engage the 

flow starts and shay 

\t the end of the shaving 


itter and coolant flow 
retracts and the 

ill automatically 
red of the operato 
gear on the pre 

e the shaved gear al 


le T-7-991 


a i 

) Electric Tachometer 
from | Ne Electric 

\ve Los 


s an electric 


Slauson 
tacho 
designed to provide 

rate speed indica 


This 


ter and generator Is 


bole speed motors 
to 50 hp and 
OOO rpm 

S. Varidrive. the get 


other 


source ol 
otally enclosed tacho 
otel mounted at dis 

O00 ft. The indicator dial 
ge speed as a percent of 
ximum speed; that is 


< 1000 rpm and 
60 percent then the 


ild be 600 rpm 


T-7-992 





JER SERVICE CARD ON PACE 
QUEST ADDITIONAL TOOLS 
INFORMATION 


TODAY 








Nibbling Attachment 


\ cutting attachment for sheet metal 
drill 


may be used to cut sheet steel up to 18 


that fits any 14 in. electric or ait 


ga. and 16 ga copper brass or tem 


Called the N bblex 


and actually operating on the principle 


pered aluminum 


of a nibble the tool is said to ut 


corrugated sheets as easilv as flat stock 


\verage speed at 2000 rpm is 7 ft. per 
minute 

In addition to the usual straight and 
curved cuts. the tool is said to permit 


cutting circles from 2 in. diameter up: 


also. corrugated sheets may be cut 


UTILITY 


Utility 





Test any stock size 
30 days, subject to 
return if it hasn't 
proven itself to 


your satisfaction 


using a. side 
Available from Nord In- 
50 Church New 
T-7-993 


without deformation by 
cutter punch. 


St. 


ternational Corp.. 


N.Y 


York 7 





SLEEVES 


‘Removable Taper 
For Small Tools 


Use low-cost straight shank 
small tools with GLENZER 
Sleeves to supply a REMOV- 
ABLE Taper, and get taper 
shank convenience at a frac- 
tion of the usual cost. 

With 
and scarcities, don’t overlook 
that one Glenzer 
Sleeve will supply the taper 


rising material costs 


the fact 
for dozens — perhaps hun- 
dreds of small tools before it 
needs replacement. 


conn ‘ie A 2, A ae a, aos 


1552 E. NINE MILE ROAD, DETROIT 20, MICH. 





FOR FURTHER INFORMATION 





USE READER SERVICE CARD 
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Here’s WHY 


Built-in accuracy and exclusive, patented fixed multiple loca- 
tion, “‘average-out’ errors of cutting and heat treating. 


EVERY GARRISON GEAR CHUCK ALSO FEATURES: 
QUICK CHUCKING . . . Garrison gear chucks have increased 


production as much as 700%. 


QUICK SET-UPS . . . Garrison gear chucks are ready for use as 
soon as they are mounted to a simple face plate or adapter. 


SHORT OVERHANG . . . Assures closer limits and better finish. 
VERSATILITY . . . Garrison gear chucks are used for any operation 


after the teeth are cut. 


Garrison pitch line control gear chucks are ‘custom-built’ for 
each gear by specialists who have manufactured gear chucks 
exclusively for over thirty years. This accumulated gear chuck 
knowledge pays off for you at final inspection. 


To cut scrap loss, eliminate upset schedules and assure con- 
sistent, uniform high production day after day . . . 


vey 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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ult in a higher pro 
stings and therefore 


remelted and re 





itacturing product 
forms Of scrap pos 

the production ol 
Shifting the layout so as 
es of larger size may 
De used more ethcient 
cannot be repaired 

be salvaged in othe 
ne cases, parts obso 


inges may be altered 


presents three rules 
ifacturer to realize full 
scrap: 


LILV Sé€ cregated by alloy 


) 


2) keep it as clean 


ep it tree oft foreign 


CATION of feedback 

S servomechanisms 
cept of “system eng! 
subject of a spec ial 

the Massachusetts In 


ogy beginning August 


theory with emphasis 
tions and system syn 
led in the program 
of industrial applica 
rse fields as steel 
etroleum processing, 

power distribution 
ind laboratory work 
ement of system and 
mances and methods 


lating process col 


be under the dire 


1) By Campbell ot 
tment of electrical en 


1 by others in the field 


porosity which gen 

es phosphor bronze are 
often required in gen 

e work and repair may 
blem to maintenance 
bearings and parts re 


ria e tor corrosion 


Bent Laune, president 
Welding Alloys Co.. who 
ck to help those faced with 
ent problems a nice 

be obtained by “sur 

g with a low temperature 
yper-silver brazing rod 
hed’ on with a neutral or 
flame, a Prest-O-Lite 

gas flame. Its low 
perature causes it to flow 
he cracks and pits within 


, | 
plication 




















































, Restrictor and 


BY\ANY STANDARD... 


ADEL Refinements assure Plus 
Performance for Your Equipment 


Designers and Engineers 

have set these standards for 

Industrial Hydraulic Equipment 
Rugged simplicity * Long life * Simplification 
of piping * Reduced installation costs * Greater 


accessibility for maintenance * Completeness 
of line * Over-all economy 


ADEL brings them all to you! 






Smooth economical hydraulic power 
for Pushing, Pulling, Lifting, 
Pressing, Clamping and Controlling. 


\ 


but a few of a wide variety 
f ADEL industrial hydraulic control 
pment that offer definite benefits to 
th the user and builder of machine tools 
nd many other kinds of equipment. 
ADEL products incorporate proven 
design and precision construction features 
that assure dependable operating 
efficiency over the years. A complete 
line tor every application. 


4 FEW SELECT TERRITORIES 
ARE STILL AVAILABLE TO 
PROGRESSIVE DISTRIBUTORS 
OF INDUSTRIAL HYDRAULK 
CONTROL EQUIPMENT 
INQUIRIES INVITED 


For com en ; HX. . 
2 tna sod ast You can simplify your Hydraulic Power 
r\<4 Lat ils il 4 i . 4 é 4 a . ‘< 
Addre ADEL DIVISI Motion Problems by specifying ADEL. 
GENERAL METALS CORPORATION 


9 Van Owen St 














DIVISION OF GENERAL 
CORPORATION: Burbank, Calif. 


DISTRIBUTORS: AIR & HYDRAULIC ENGINEERING CO., NEW HAVEN, CONN. ¢ RUSS CHAMBERLIN COMPANY, 
PORTLAND, OREGON ® J. BOYD COATES, PHILADELPHIA, PA. © FRANK T. DONNELLY COMPANY, PITTSBURGH, PA 
HASKEL ENGINEERING & SUPPLY C AN FRAN ‘ ~ALIF. © HASKEL ENGINEERING & SUPPLY CO 
GLENDALE, CALIF. © HYDRAULIC BRAKE SUPPLY >., PHOENIX, ARIZ. © LINCOLN SUPPLY CO., PROVIDENCE, 
R. |. © SCOTT EQUIPMENT AND ENGINEERING COMPANY, DAYTON, OHIO ¢ H. F. SODERLING CC 
SEATTLE, WASH. © ROBERT TAYLOR & SON ALT LAKE C TAH © WYATT SALES COMPANY, CLEVELAND, 
OH © CORBY SUPPLY COMPANY T M * INDUSTRIAL AIR & HYDRA EQUIPMENT CO., 
DETROIT, MICH. © HYDRAQUIF RPORATION, HOUSTON. TEX 


FOR FURTHER INFORMATION E READER SERVICE CARD; INDICATE A-7-101 








IDEAL WHEELS 


- GRINDING 


ix 


ya 


aoe 


Internal Grinding Wheels 


For internal grinding operations, 


you just cant 
Wheels. 


finishes faster... 


beat Chicago 
[hey give you better 
with no wobble, 
flutter, or chatter, and size per- 
fectly. Today with produc- 
tion demands soaring, they're 
your best buy, because they're 
“tailor made” to your own par- 
ticular specifications ideally 


suited for every I.D. requirement. 


Rapid Delivery 


Chicago Wheel’s speedy produc- 
tion facilities assure you perfectly 
balanced Internal Grinding 
Wheels when you need them. 
Write today for full information 


and sample wheel. 


CHICAGO WHEEL & MFG. CO. 
Dept. TE + 1101 West Monroe Street 
Chicago 7, Illinois 
INDICATE A-7-102 
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Having had a busy month and still 
extended to make the deadline, Ul ask 
readers to bear with a slap-happy jum 
ble of thought as it comes to mind. To 
start with, the current Tool Engineer 


ing Report took me 


hither and yon 
gathering data and illustrations on late 


developments in broaching. 


During the itinery. called on Apex 
Colonial and Detroit Broach Companies 
for specialties in their lines, then pes 
tered National Machine 
Cincinnati Milling Machine and Foote 


Burt for pics and applications. A long 


Broach and 


distance call to Joe Crosby of Lapointe 
Machine Tool, who responded nobly as 
ASTI 


fenagled some applic ations out of Oj, 


befits an Director, and further 


peal 


Not that I had to go begging: 


had such wonderful cooperation as was 


neve! 
extended me by the members of the 
broaching industry To make a pleasant 
if hectic chore more pleasurable. | had 
Broach 
Arbor; on the 
plant tour held for 
members of Waterloo chapter and coin 


opportunity to visit American 
& Machine Co., in Ann 
oceasion of their 


cidental with the 


( hapter’s monthly 


meeting 


Thanks to Dale Black and Jim Mi 
Collum, chapter ch’man, I was privil- 
eged to sit at the head table with the 
brass and so enjoved a fine dinner be 
sides having a grandstand view of 
erudition represented by U of M faculty 
members including our own Prof 


Boston. Had a really wonderful evening 


Naturally. | couldn't get around to 


the entire broach industry: for that 
matter, cant begin to use a tithe of the 
material gathered in the one report 
Saving the rest for a later story. Any 
way. thanks a million to everybody con 
cerned, and here’s hoping the experts 
wont be too critical of a report which 
limitations. could 


in view ot space 


only touch the high spots 


On June 4 


Wisconsin. where Giddings & 
took the wraps off their latest 
the edification of seribes invite 
press preview \ it a machine 
then, you can I out im om the 
of Today sectio this issue. A 
he on page eant justi 
outstanding oO tool engit 
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14 itte ided Detroit 


where the brass 
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ig-time-no-see 


Roger ilias George Waindle 
Tigges, Grant Wilcox. Les B 
Slim MeClellan and other past 
ture ASTE presidents \ reall 
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see The AS 


On June 
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\pex Broach was spon- 
| appearance. \ fine 
Then, on Wednesday 
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Stars. the latter team 





0 iving had no time to 
Dp: 

nvaders’—as the local 
Pp ised their heads 
a One playe would bounce 
a ff his head, then to an- 
ol on boomp, boomp., 
bh vd butt it close to the 
g ey were lacking in 
fp e Hoppe at his best 
« ied a billiard ball with 
mn Oh yes, they won, the 
p e gate going to Percy 
hk \nyway it was the 
fy ever seen a soccer game 
© vie flash, but from now 
0) it i fast game. 


ng to another, I’ve a raft 
0! nswel most of them 
fr perhaps  undeservedly 
a Vil get around to it 
al In this connection, have 
al \STEers N.E.W.S. sent a 

I as | asked you to 


“2? 


In \ndygrams? If you haven't 


I sent one to each 
0! irmen a tew days ago 


W t ii act on a/c the 


promises a closer 


CC ) ollective resources 
x know-how. With a 
li / loo Engineer. we 
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we do vet 
a) en have to scrabble like 
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v it that, there’s 
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fk lifornia, there to be- 
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Only 
$1249* 


Low-Cost Production Inspection 


This versatile, simplified version of the Kodak Contour 
Projector will fit into your inspection and assembly line. 
With it you can handle a wide variety of precision jobs, 
large or small. 

Fast, accurate, and needing no cumbersome hoods or 
curtains, it takes little skill to operate. Gauging takes less 
time, is more complete. And experience has shown that 
fixtures for optical inspection outlast mechanical gauges by 
as much as ten to one. 

If your work calls for examination of surface details and 
deep recesses, or requires vertical projection, there are 
accessories to do the job. Lenses are available for magni- 
fications up to 100. All optical parts are dust-sealed— 
never need adjustment. 

We'll be glad to show you how this adaptable new in- 
strument will work on your problems. Write to Eastman 
Kodak Company, Industrial Optical Sales Division, Roch- 
ester 4, N. Y. 


the KODAK CONTOUR PROJECTOR, model 3 


Distributed by ENGINEERS SPECIALTIES, Buffalo 9, N. Y. 
*List price, F.O.B. Rochester, N. Y., 


magnification lenses and accesso- 
ries extra. Price subject to change 
without notice. & y 7] 
Modalk 
P, a5 . a5 e5t5 
TRADE - MARE 


FOR FURTHER INFORMATION. USE READER SERVICE ARD: INDICATE A-7 
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North kK ast 
IN 


Ralph W. Burk recently was elected 
vice-president for manufacturing fo 
Kearney & Trecker Corp. Simultane- 
ously, the appointment of Andrew K. 
Wilson as director of industrial rela- 
tions and head of the personnel depart- 
ment was announced. Mr. Burk, for- 
merly vice-president of sales, has been 
associated with Kearney & Trecker since 
1927, while Mr. Wilson joined the com- 


pany in 1935 


R. Ruzicka, associated with The R. 
K. LeBlond Machine Tool Co. for the 
past ten years, has been appointed man- 
ager of installation and service. In this 
capacity Mr. Ruzicka will coordinate 
various LeBlond projects in relation to 
the defense effort as well as supervise 
the installation of this type of equip- 
ment. He will continue with his former 


duties as assistant sales manager. 


Wes § outh 
INDUSTRY 


At a meeting of the board of directors 
of The Bullard Co., E. P. Bullard re 
signed as chairman. The board unani 
mously voted to name him chairman 
formal resolution 


emeritus through 


honoring him. 


Frank H. Bishop was elected execu 
tive vice-president of Allied Products 
Corp. at the company’s recent board of 
directors’ meeting. Mr. Bishop previ 
ously was a vice-president of the cor 


poration. 


Everett M. Hicks, manager of Nor 
ton Company’s Grinding Machine Divi 
sion, has been appointed a member of 
the Industry Advisory Committee of the 
Office of Price Stabilization. This com- 
mittee, composed of 16 members, will 


advise the OPS on price regulations al 


fecting the machine tools industry 








omotes “Good Housekeeping 


» 


a 


me 


eri 


Roor tt HY-| 


The HY-PRO TOOL CO., New Bedford, Mass., has given its Sentry Furnaces a 
special industrial seal of approval for ‘‘good housekeeping.’’ HY-PRO emphasize 


these Sentry performance 


No exhaust gases to burn off . . simple to 


operate; operator can devote full time to production without tending compli 


cated atmospheric controls . . 


minimized part cleaning after heat treating 


the best way to avoid decarburization of Moly H.S 


ASK FOR CATALOG 





FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7-104 
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Phe boat directors of Bucke 
Tools Corp. lias named Alber G. Ly 
zon president and Hal O. Gum 
vice-president and general manag 
thre organization At the s if 
Ervin Reeves was appointed tr 
and Earl Hamilton secreta 
company 

Glen A. Wilson has been appo 
general superintendent of the Ca; 
Division of the Firth Sterling Stee; 
Carbide Corp. Formerly associ 
with the Reynolds Alloy Co.. Mr y 


son joined Firth Sterling in 


dustrial enginee! 





Glen W Leo Hunde 


\ppointment of Leo F. Hunderw 


vice-president and assistant — gene 
manager of the Greenfield Tap a 
Die Corp. 


rece ntly been annou 


Mr. Hunderup for many years was 


ecutive vice-president of Van No 
Co. and its subsidiary the Mor 
Drill and Machine Co. He also 
president ol thie National Star 
Parts Association 





| OBITUARY 





L. F. R. Bellows, president of ™ 











Bellows Co., died recently in D 
Mr. Bellows who was 68 
founded Bellows & Co. in 191] 
facture electric signs. In 1940 
ganized Bello, th Herbert b. | 
\kron 
Coming Meetings 

June 14-16, symposium o1 
sponsored by Armour Resear I 
tion of Illinois Institute of Te 
Sheraton Hote Chicago 


June 11-14, Semi-annual 
American Society of Mechanit 
Engineers; [Engineering  I[nstil 
Canada and Institute of Ae 
Sciences also participating. R 
Hotel, Toronto 

June 11-16, First Nationa g 
of Applied Mechanics. Illinoi- Ins 
ot Pec hnolog (Chicago f 

June 14-16, 17th annu ect 
National Society of Professional b 
gineers, Minneapolis. 

July 30-Aug. 2, American Elect 
platers’ Society 
Hotel, Buffalo 





convent 
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When it comes to machining Pulleys on a precision-pro- 

duction basis, there’s no more versatile equipment for the 
job than P&J Tooling on the P&J Automatic. A single Machine 
can be tooled efficiently to turn out varied jobs with similar oper- 
ations — such as roughing and finishing all diameters and flat 
surfaces ... boring and reaming holes, whether straight or 
tapered ... facing webs and hubs... forming radii and groov- 
ing sheaves to the precise angles specified. For example: a 
single combination of P&J Tooling on the 5D Automatic (photo 
above) mass-produces the two Pulleys illustrated (left and right) 
in a single setup. Heavy lines indicate surfaces machined. 














Whatever the size and class of finish — whether single or multi- 
grooved — P&J Tooling on the P&J Automatic will give you out- 
standing production and economy. P&J's more than 50 years’ 
experience proves it...so why not send your prints for tooling 
recommendations and time estimates ? 





t | 

















eS ww]. = 


PAWTUCKET. R. I. 
subsidiary of PRA TT & WHITN 
Pa EY 
vision Niles Bement-Pong Compan 
yr 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 























DYKEM STEEL BLU: 
REJECTS : STOPS 
LOSSES 


If you are striving to reduce the num- making dies 


ber of rejects on tapping and reaming & templates 
jobs, just get a Ziegler Floating Tool 





PEM o- 





Holder! Because it always floats a pnw gh 
freely, it compensates for inaccuracies for the layout in « 
: few minutes. The dark 
in setup, even of as much as 1/32 blae background 
radius or 1/16” diameter makes the scribed layout show ap in sharp relief and at 


same time prevents metal glare. Increases efficiency and accurs 


Write for full information 


THE DYKEM COMPANY, 2303D North 11th St., St. Louis 6, Mo 


This is why it solves the problem of 


oversize and bell-mouthed holes. It 








may be hard to believe, but once you 
USE READER SERVICE CARD; INDICATE A-7-106-3 


WIC) 


looks more like a busy, litt 


actually use the Ziegler Holder, all of 


your doubts will quickly vanish. (- 


Get a Ziegler and see how it will put 








an end to your misalignment difficul- 






ties. 


W. M. ZIEGLER TOOL COMPANY 
13574 Auburn Avenue Detroit 23, Mich. 


WRITE FOR | 
CATALOG 


beaver than a wise, old oy 


these days. But WHO* js stil/- 
See Wt ( Ov, wile : 
= | , 
= of YORK, PA. 


Even though the need for our precision, ‘‘milled-from 


Prosser FLOAT! iT ¢ te) m aia the-bor"’ screw machine products has us virtually snowed 


under—-we invite inquiries from those of you who mus! 
Taps 2«d Reamers... have “the best." 


USE READER SERVICE CARD; INDICATE A-7-106-1 USE READER SERVICE CARD: INDICATE A-7-106-4 


PRECISION 


























Hee Wilde’ 
M9 MICRO 

BS) PROJECTOR 
ney Ow the 


- 









a => 


Ja TICAL 
Ae SVE VOESION.. 
d Vs 





ae 


; — 


TH 





FOR PERFECT ALIGNMENT 
and LONGER WEAR 


© OPTICAL PROJECTION DETECTS ERRORS | 
eHORIZONTAL STAGE: NO CLAMPS NEEDED (4mwenced vritt sic BUSHING: 
eCOMFORTABLE INCLINED SCREEN eeCEe monet 
eMICROMETER CROSS SLIDE ADJUSTMENTS 


SENO FOR ILLUSTRATED BULLETIN ete Ter nag 
OR ASK 71) "4 OvVR REPRESENTATIVE of neares istribs ) 
70 DEMONSTRATE THE “VERTICAL Look for the trade mark +4 
DESIGN” PROJECTOR... 


GEORGE SCHERR CO., INC. 


200-C LAFAYETTE STREET 
NEW YORK 12, N. Y. 
USE READER SERVICE CARD: INDICATE A-7-106-2 USE READER SERVICE CARD: INDICATE A-7-106-5 
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SPECIALIZING ONLY IN DRILL BUSHIN 





















€) What makes Hannifin Cylinders better? 


Their many exclusive features! ONE is 
- that every Hannifin Cylinder is “‘TRU- 
> BORED"'* from heavy wall steel tubing 
a c and honed to a satin finish. 


* Bored truly straight, truly round to assure less 
friction, longer seal life, lowest maintenance. 






Field Engineers 
in All Leading 
Industrial Centers 
Talk over your cylinder problems 
with Hannifin Engineers. They will 
make recommendations tailor-made 


to your specific requirements. 
Write for Bulletin 210. 


If you check on each operation in the manufacture of hydraulic and 
eumatic cylinders, you will know why Hannifin precision methods are 
erior. Cylinder bodies are piloted into end caps for permanent con- 

entricity of parts; complete standardization is maintained for maximum 
terchangeability; all cylinders are identified with individual serial num- 
s registered for life in factory records—it is this careful workmanship 


] 


d attention to detail that assure maximum utility and minimum “down 
e’” when you specify HANNIFIN CYLINDERS. Hannifin Corpora- 
1119S. Kilbourn Ave., Chicago 24, III. 


THERE IS A HANNIFIN ANSWER TO EVERY HYDRAULIC AND PNEUMATIC CYLINDER NEED 


<=>. = —_\ ae — 
—| a _): ] “ 15) 





do All you can do... with 


ESI LOL LL 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-107 





























INCREASE 
PRODUCTION 




















These Ball and Roller Bearing Centers with the Exclusive 
OVERLOAD INDICATOR increase production, because 
work or centers will not burn out, regardless of how long 
the run. Well-engineered to provide years of trouble free 


service, even under the most severe conditions. 












ONE TOOL HOLDER 


CUT 


TOOL COSTS 
80% 


USE ONLY 

















at Wg SQ AsQagg4¥} 
CS . WW SS 
QQQ_EE_QGP SSS SS] 
RSQ LQG GAS¥XCA'\&k SSSo»_c cc a 
—— be . * i ne 
QQ_ REG > 4 a» 
\ SG SSP = , 
AAA S 7 f BORING 
‘ie S S { Comm UNDERCUTTING 
“ o ~~ SS ~MMaw | | 
—a_N KV fie omnrennat 
oe fh SS “4 K \ ie THREADING 
‘ a. Jef y LEFT DE A> SK SSS aN 
HOLLOWING ~ SS FACIN ¢ YY : > outs - 
ouT Sry f ya ore 
SS : ~ RAS VJ THREADING 
~ PY f jR T ~ 
f: fo) | C \ a < bee 
ti Now , |] FACIN \J \ ~ > 
L \A / SHOULDER “Sd 
JAY a a 2 t , TURNING OR 
PLAIN \ 4 tJ GROOVING “W FACING 
TURNING = 
This Universal Tool Holder can b 
used for any lathe, shaper or planer 


set-up, does internal boring and 





threading, is ideal for carbide t 
Bit sizes 
75 West Broadway New York 7, N. Y 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7-108-1 


uality lol 


GEORGE L. 


D 


We specialize in 
CUTTING CAMS 


SPEED UP 
Screw Machine Production 





Inasmuch as we manufacture cams and 
tools for the trade we obviously do so 
on a production basis. As a result we 
offer: 

1. Superior type tools . . . at low cost. 
2. Practical design based upon many 
years of experience. 





DRILL HARDENED STEEL WITHOUT 
ANNEALING WITH "HI-ROCKWELL" DRILLS 


Every toolroom needs Champion “Hi 
Rockwell” drills. These tools drill pre 
cision holes in steels testing C-40 to C-68 
Rockwell quickly and without annealing 
Ideal for reworking tools and dies, they 


actually cut a curled chip! 
Some sales territories 
Available in standard sizes—from 


CHAMPION TOOL CO. 


24060 Orchard Lake 
Vi 


THEY CUT!!! 
open 
stock of 


Rd. Farmington, Michigan 


HIGH SPEED STEEL AND 
CARBIDE FORM TOOLS 


SPECIAL CUTTING TOOLS 
SPLIT DRILL BUSHINGS 


CROSS SLIDE KNURL HOLDERS 
TOOL BITS 
BOX TOOLS 
BURNISHING TOOLS 
REVOLVING STOPS 
RECESS SWING TOOLS 
FORMING SWING T0015 


3. Correct specifications which insures 
maximum service. 

Your tool requirements in our hands is 

your guarantee of better tools at a 

great saving. 


PROMPT DELIVERIES 


Tool making with us is a routine mat- 
ter. Special equipment . . . skilled 
hands . . . plus know how, enables us 
to fill orders in a minimum of time. 


SERVICE 


Let us quote on your tool requirements. 
You'll save money . . . even as com- 
pared with “home made’’ tools. 
Standard circular form tools for BGS 
and Davenport Machines carried in 
stock. Immediate delivery. 





manufacturers of the N Vik f gro ng t 








USE READER SERVICE CARD; INDICATE A-7-108-3 





MACHINES and TOOL 


FOR CUTTING 
. SHAVING 
. BURNISHING 








COMPLETE ENGINEERING 





GEORGE L. DETTERBECK CO., Incorporated. 1871 Clybourn Ave., Chicago 14, Ill 


ENGINEERS TO AN INDUSTRY 





USE READER SERVICE CARD; INDICATE A-7-108-2 
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AND INSPECTION 
in GEAR PRODUCT!ON 


AONT 


THE FELLOWS GEAR SHAPER COMPANY, SPRINGFIELD, V 





USE READER SERVICE CARD: INDICATE A-7-108-4 
The 


Tool Eng nee! 
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PRECISION-GROUND 
DOWEL PINS 








Standard Pin—{.0002 


Standard Oversize Pins—Available ONLY in s 


over listed diameter) Furnished unless otherwise specified 








zes marked with asterisk (*) 




























































( 1 over listed diameter) Furnished only when specified 
s} i x % 
' _ Price Quantity Price Quantity 
Diameter Length per dozen per pkg Diameter Length per dozen per pkg 
tY% 12 3/8 *2 1.65 12 
1/8 * Vr ‘4 (.3750”) "2, 1.83 12 
(.1250”) * % 12 +21 2.01 12 
* Y%, ] *2 2.37 12 
* ; . 7/16 * 1.55 12 
*] Ve 1 / 1% 1.69 12 
ee é ; (.4375”) *1Y%, 1.85 12 
"1 d 1% 2.01 12 
1% 12 : 
2 ‘ 12 *2 2.16 12 
; 2”, 2.58 12 
3/16 -V, 17 *3 3.00 12 
ie 8 ] 3 1.8) 12 
(.1875”) * Y% 1/2 1 1.96 12 
; ; 
Ae V4 (.5000”) *1% 2.10 12 
a , V2 #1 2.24 12 
nd 2 *1Y% 2.40 12 
Vy a 12 *2 2.58 12 
' + ta *9V y { 
) 114 12 ~ > 80 12 
| 2 *2Y 3.06 12 
| ig - 3 3.66 12 
| 1/4 ' Sh *3 4.34 12 
| (.2500”) + ¥% 3 *4 5.04 12 
% 8 5/8 1 2.63 12 
| 7 8 1% 2.86 12 
*1%, 4 (.6250”) Yo 3.08 12 
| *1 Vy 1 1%, 3.33 12 
| *1y, 1 *2 3.60 12 
*2 1.29 2% 3.90 12 
2% 1.44 *2\ 4.20 12 
22 1 *3 5.04 12 
7 - *3Yy 5.88 12 
UNBRAKO data highlights: 9/16 4 ys of 3 
f as " . 3 Rg /2 /.0 
rface hardness, Rockwell ‘‘C acted % 9 5 8.88 12 
Scale: 60-62 4 , ! 3/4 : — 4 
‘ ° ° | '% 2'A 5 } 
rface finish: 6 microinch max. *1V% 1] (.7500”) 3 7.20 12 
nee «13 33 *3Y 8.64 1 
e hardness, Rockwell ‘'C’’ Scale: + 147 = 1008 44 
50-54 *2Vs 1.é 1 AY, 11.52 12 
: : *2VVy 1.8 1 5 12.96 12 
verage single shear strength: +3 r é 15.84 12 
150,000 p.s.i. 3 8 Vo 1 2 9.84 1z 
" SV 2% 10.80 12 
neter tolerance: + 0.0001 (3750") | * ¥% (1.0000") 3 12.00 12 
' . ¥, 4 / ‘ 
E label pins are standard: they are o” yt . gs 7 
7 . 
ide -+.0002” oversize to meet *1V%, 4, 18.24 12 
3 #1 1.35 5 20.40 12 
minal requirements for press fits. “1% é 24.72 12 
label pins are standard “‘repair § Prices subject to change without notice 
' sf . 
ns’ made -+-.001" oversize. LIST PRICES SUBJECT TO DISCOUNT 
as a 
? - 
q 
— i : 
1@ of a series listing Standard UNBRAKO | | 
acket Screw Products sold by your local \ | 
NBRAKO Distributor. If you want reprints of x “7 t 
s and other advertisements in the series, ask 
them on your business letterhead. es q i 
NOMINAL DIAMETER| Y% Ae | “ | Se | % | “| % | % Ye | x | 1 
STANDARD MAX. | .1253 | .1878 | .2503 | .3128 | .3753 | .4378 | .5003 | .6253 | .7503 | .8753 | 1.0003 
Dia. .0002 over 
Dia. Listed MIN. | .1251 1876 | 2501 | 3126 | 3751 4376 | 5001 6251 | 7501 | 8751 | 1.0001 
S OVERSIZE MAX. | .1261 1886 | 2511 | .31 36 | 3761 4386 | 5011 | 6261 | .7511 | 8761 | 1.0011 
Dia. .001 over | 
Dia. Listed MIN. | .1259 | .1884 2509 | .3134 .3759 | .4384 5009 .6259 | .7509 | .8759 | 1.0009 
POINT DIAMETER(@ | .116 | .178 | -2 7 |.208 | .359 | .417 180 | -605 725 |.850 | .975 
FOP RADIUS | %%a 364 Ae h6 ea | “/32 ea | Ve Ve VY Vy 
BOTTOM RADIUS eg | Yea | Vee | eg | Veg | 1,2 | hs | ee | “en | 4s | V/s2 
| 


























ES 








FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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of the Soundest Kind 


3 Brown & Sharpe Machines 


that equip you to mill 
small and medium-sized parts 
fast, accurately, economically 


The greatest service you can render to your 
company today, is to make sure that your plant 
facilities are prepared to meet increasing 
demands for accurately-made small and medi- 


um-sized parts at low cost. 


That is why it will pay you to investigate the 
three manufacturing-type Brown & Sharpe 
Milling Machines shown here. They are spe- 
cifically designed for mass producing milled 
parts, with uniformly high precision and min- 
imum demand on the operator’s time and atten- 
tion. Adapted to an almost endless variety of 
jobs, they assure you continuing big returns 
on a moderate capital investment. Write for 
detailed catalog and specifications. Brown & 


Sharpe Mfg. Co., Providence 1, R. I., U.S.A. 


Brown & Shar, 


No. 


Here’s PREPAREDNESS 


12 PLAIN MILLING MACHINE 


3 h.p. Spindle Drive 


No. 


Complete electrical control of all 
power movements gives unusually 
precise, smooth performance 
with outstanding ease and 
flexibility of operation. Wide 
variety of automatic cycles 
obtainable, with time-saving dual 
feed rate. Ample capacity for the 
majority of medium-sized work. 
Climb milling in either direction 
permitted by built-in 


backlash eliminator 


000 PLAIN MILLING MACHINE 
h.p. Spindle Drive 


For economical, fast production of 
small pieces such as parts for 
firearms, sewing machines, radios, 
etc, Automatic cycle and 
minimum fatigue for operator 
afford uniform rate of production. 
Uniform, positive feed gives 


long cutter life. 


No. 12 PLAIN MILLING MACHINE 
7'/2 h.p. Spindle Drive 


Same features and advantages 

as the 3 h.p. model, but powered 
for heavier cuts, including many 
moderate-sized carbide 


milling jobs. 
































PETERMANN 


AUT OMA TI C$ 
FOR CLOSE TOLERANCE: 


This newest member of the PETER. 
MANN family offers new and _ valuabi 
features such as six radial tools, all inde 
pendently controlled; hydraulic buffer for 
shortening the time of return stroke, ar 
accelerator which speeds up the cam shaft 
during “idle time,” an automatic lubricat 
Petermann Automatic shown full size. ing system and a speed box change for both 











' 
sot 




















Typical part produced on a 


spindle and cam shaft. 


Complete service and parts in America 








* 


~ 
XS 


Yj, 





RUSSELL, HOLBROOK & HENDERSON, INC. 


292 MADISON AVE. e NEW YORK 17, N.Y. 


112 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-112 The Tool Eng nett 

























; PIECE PART 
§ REJECTIONS REDUCED 








ER. 
able 
nde ‘emakers at Experimental Tool & Die Company solved 
for 1 costly repair soldering problem on these stamped 
» radiator heads with the die shown below. Precision 
haf was the secret. Die tolerances were held to 
~ within .0001” and all die components had 

to be interchangeable. That's why they specified ... 
rica, 


P . ee Oe 

- Spas 7773 thhchsasbhbbhi P 
a 

s : peat 


Die Springs Cop Screws 


Diemakers everywhere depend on Danly 


mn precision. Every Danly product—die sets, 
) 2 bh 4 S . rg ys L. ER 
——— 
“CHICAGO 50, 2100 South Laramie Avenue 
“CLEVELAND 14, 1550 East 33rd Street : 
“DAYTON 7, 3196 Delphos Avenue Saree, SNE Te are 
"DETROIT 16, 1549 Temple Avenue 
AND RAPIDS, 113 Michigan Street N.W. 
INDIANAPOLIS 4, 5 West 10th Street 
ONG ISLAND CITY 1, 47-28 37th Street 
NGELES 54, Ducommun Metals & Supply Co., 
' 4890 South Alameda 
( \ILWAUKEE 2, 111 East Wisconsin Avenue 
' F "LPHIA 44, 18 West Chelten Avenue 
“ROCHESTER 4, 16 Commercial St. 


‘ complete stock 


SERVIZE dowel pins, die springs, cap screws, strip- 


per bolts—is designed to complement the 


finest die work. For complete, reliable 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue, Chicago 50, Illinois 











REDUCE LOADING TIME WITH SWARTZ LOCKS 


COMPACT, POSITIVE CLAMPING PLUS MORE PIECES PER HOUR 





ALL LOCK PARTS ARE 
HARDENED AND GROUND 





13330 Foley Ave. 








PHILADELPHIA Firth Brown Tools, Ltd 
Morgan Tool Equipment C Galt, Ont 


WRITE FOR CATALOG 941 





Multiple index fixture to locate and drill hole in boss of brake lever. 


SWARTZ TOOL PRODUCTS CO., INC. 


Phone WE 3-1522 


Detroit, Michigan 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-114-1 


for precision 
grinding, turning and milling 


CHAMPION 


Precision Expanding Mandrel 





Entirely new in principle, this positive drive, quick change work 
mandrel cuts handling time . guarantees concentricity... 
eliminates arbor pressing and collecting 

Lower cost production is assured with faster work, fewer rejects, 
less tool cost. Arbor is built for heavy loads. Sleeve closes at .003” 
under and opens to .007° over nominal size. Positive stop pre 
vents overstrain. Holds tolerances of less than .0002” run out. 
Standard sizes from 1/2” through 3° diameter, graduated by 
1/16°, fit your machine. Special sizes if required. More details 


on request Write Dept. TE 


The WESTERN Tool & Mfg. Co., Springfield, Ohio 


USE READER SERVICE CARD; IND:CATE A-7-114-2 
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Loox to Tuthik 


FOR HELP ON YOUR PRESSURE 
LUBRICATION PROBLEMS 





There’s a Tuthill positive displacement pump to n 
your pressut! lubricat 





MODEL R cutomatic revers 
MODEL L is a mechanically | delivers from the same f 
sealed pump built in capaci 
ties up to 3 g.p.m 1 tation 


gardless of direction of. shof 
ipacities to 20( 





MODEL C is a general purpose | MODELS S and SA cre strip 
pump with capacities up to pumps for building dire 
200 g.p.m | into the designof your mact 


These and other Tuthil]l pum; fer the answet 


your pressure lubrication needs. Write for full det 


TUTHILL PUMP COMPAN 
939 E. 95th Street * Chicago 19, Illinois 
USE READER SERVICE CARD; INDICATE A-7-114-3 


The Tool En. inet! 





REPRESENTATIVES 3 
SYRACUSE LOS ANGELES ; 
Arthur Irvine Technical Broaching ; 
CLEVELAND NEW ORLEAN ( 
Production Tool Co Engineering Sales | 
MILWAUKEE ' ‘ 
CINCINNAT 
Geo. M. Wolff Co kK w Pratt i 
HOUSTON-DALLAS 3 
Engineering Sales Cx AR ene pl i 
CHICAGO siping 
Ernie Jonson TOLEDO : 
PITTSBURGH Peerless Tool Service Co 
Tool Engineer Product CANADA 










NYDER macuines contRoL costs 








74 Crankshafts an Hour 
at 100% Efficiency 


43 Stations 


Automatic Transfer 


d lightening holes 


Brills and Reams 
Manufacturing holes 


Automatic positioning 
Automatic clamping 

Automatic work cycle 
Automatic lubrication 


Avtomatic inspection 


3400 
E. LAFAYETTE 


POOL & ENGINEERING COMPANY DETROIT 7, 
MICHIGAN 


6 Years of Successful Cooperation with Leading rémerican Industries 





inet! 





High Speed Steel 
Alloy Tool Steel 
Full 1%” and 2” 


SPECIFY WIRE TYPE PLUG GAGES 
{yin Carboloy 
on Ms Chromium Plate 








length units may be 
cut to make 2, 3, or 
4 gages . . . Always 
accurate. No rejec- 
tions. Long life alumi- 
num handles. Prompt 
delivery from a stock 
of 2 million wires. 


ane 











Van Keuren Wire Type Gages are made to 
Class B accuracy +.00005” —.00000” on the 
Go units and +.000025” on the No Go units. 
Closer or wider tolerances can be supplied if 
desired. 

Catalog and Handbook No. 34 


This 208 page volume represents 2 years of re- 
search sponsored by the Van Keuren 

It presents for the & time in history a simple and 
exact method of measuring screws and worms with 
wires. 

It cells how to measure gears, splines and involute 
serrations. Ic is an accepted reference book for 


VAN KEUREN 
PRECISE MEASURING 
fee ©) 





measuring problems and methods. 
Conies free upon request. 


(eure 


Cco., 174 Waltham St., Watertown, Moss 


bh Light Wave Equipment @ Light Wave Micrometers @ 


| 32nd YEAR | 





Gage Blocks @ Taper Insert Plug Gages @ Wire Type 
Plug Gages @ Measuring Wires @ Thread Measuring 
Wires @ Gear Measuring System @ Shop Triangles @ 
Carboloy Measuring Wires @ Carboloy Plug Cages. 


USE READER SERVICE CARD; INDICATE A-7-116-1 





Diamant’ 


TOOLS 


In case after case it has been 
demonstrated that J. K. Smit 
diamond tools do have longer, 
more productive life. 


Why? 


Because, sixty-three years of 
experience in handling Indus- 
trial Diamonds has aided in 
developing Diamond Tools to 
their present high degree of 
utility. This improved Tool per- 
formance means economy. 


STA KOOL 
DIAMOND DRESSER 


Because of their experience, our field engi- 
neers have been calied upon to solve many 
of industry's industrial diamond problems. 
Consider this, when you have problems 
where a J. K. Smit Engineer can be of help. 
Write, phone or wire 
our nearest office for prompt attention. 






J. K. SMIT & SONS of MICHIGAN 
J. K. SMIT & SONS of CANADA 
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18,000 RPM 
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LITT TH Preurmitic 
POLFS “ER 


A development filling a distinct need. Produces re 
markable results on real production work when abra 
sive rolls and pencils, also bands, etc., are used. Flex 
ible air-contro! lever for starting and stopping. Husky 
light weight, 14 oz. Power to spare. Special grease 
sealed bearings. Will handle many applications, also with 
“High-Speed” Rotary Files 


ALSO “M-B” PNEUMATIC GRINDERS—AUTOMATIC 
AIR LINE FILTERS, REGULATORS AND LUBRICATORS 


Remember, Built-in Quality Remains 
Long After First-Cost Disappears 
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Representatives in 
Principal Cities 


Write for Literature 


PRODUCTS 


6 Victor Ave oe 
DETROIT 3, MICHIGAN 


e-: 
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MORE THAN 4 OUT OF 5 USE 





RUTHMAN GUSH 


Machine Tool Coolant Puri 


There Sa Ke od reason why ! 


of five of the leading man 
of metal-« ng equipment 
supply Gushe Coolant P 
their machines. They know 
perience that Gusher Pumps 
lependable and longer lasti 
Gusher Pumps are built by k 
designers and _ originators 
vertical motorized machine t 
ant pump and their skill an 
ence is continually directed 
giving you a better, more 
coolant pump. Follow the | 


specify Gusher Coolant P 


your mas hi 


THE RUTHMAN 
MACHINERY <0. 


1810 Reading Rd Cincinnat 
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The New CUSHMAN 


lron body Air Cylinders 















SIMPLE, RUGGED, PRECISION-BUILT UNTTS 
YOU CAN INSTALL ON YOUR PRODUCTION LINE AND FORGET 


These new iron body aircylinders follow the well- 
proved design of our very successful high speed 
aluminum body cylinders. They are suitable for 
operating either Cushman Air Chucks or those of 


other makes. Note these important features:— 


Cylinder Body one piece casting, light in 
g 

we ght yet ample in section Bore is precision 

lapped and piston fitted with special ‘““O”’ ring 


eal. In addition, operation is protected by a 





yraphitar disc air seal (patent applied for) that 


is pressure balanced under load. You will have 


Um 


no trouble with air pressure leakage under 


heaviest recommended production loads 





Large air ports speed operatior Static balanc 
ing after assembly eliminates vibration. Install 


ation, controls ana perations are very simple 


te for bulletin No. PO-8. And please anticipate your needs, since deliveries are tightly scheduled 


THE CUSHMAN CHUCK COMPANY, HARTFORD 2, CONNECTICUT 




















CYLINDRICAL GRINDING COSTS GO DOWN when you take full LOW-COST CENTERLESS GRINDING comes naturally with Nort 


advantage of the uniform, free-cutting performance and extra long life wheels. For example, you can't beat wheels of fast-cutting CRYSTOLON 
of Norton vitrified bonded ALUNDUM™* wheels. Test them and see how abrasive for cast iron and those of the non-ferrous metals which hove 
much they improve your operations. low tensile strength 


Your 0.D. grinding costs are 0. K. 


when you pinpoint your specifications 
point. . . . I 
‘ticaran with Norton Grinding Wheels! 

sol SPR eked 

There’s only one wheel that’s just right for a par- 
ticular O.D. grinding job. Any other wheel loses 
money for you. 


You'll find the right cost-cutting wheel in the 
complete Norton line of cylindrical and centerless 


grinding wheels. How can you miss? You have a 
wide choice of cool-cutting, long-lasting whee 
ALUNDUM and CRYSTOLON abrasives 
number of bonds ... in a great variety of gt 
grades, and structures. And once you've found thi 
right Norton wheel, you'll be sure of unifor 
sults from wheel to wheel. No other wheels 1 
Norton uniformity. 

GET THE FACTS! Your nearby Norton 


tributor or representative will gladly help yo 





lect cost-cutting Norton wheels. In the mean\ 
CYLINDRICAL OR CENTERLESS .. . your exact grinding wheel speci- write for the 10-page booklet “The ABC of O.D 


fications ore covered by the Norton line most complete in the abrasive * . an . . : — k . \ 

field. No other line gives you such assurance of getting the right wheel Grinding Form 2006). NORTON COMPAN) 

for any job. Worcester 6, Massachusetts. Distributors 1 
principal cities. 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign C 








NORTO NF ddlaking better products to make other products bere 
ABRASIVES 
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Why Greenfield? 


eld,” nothing is left to chance, nothing is taken you. Greenfield" taps, precision perfect, are your great- 


Attention is given to every detail — to in- est guarantee of good tapping every time. 
juct as near perfect as modern engineering GREENFIELD TAP AND DIE CORPORATION 


ke it. Greenfield, Massachusetts 
chamfering. At Greenfield,” skilled opera- ra A 2 
j at specially designed automatic chamfering J 
n out taps which exceed all previous stand- 
fection. Correct angle, concentricity, and 


mter in a tap insure a good tapping job for 


1 3QY 0 GREENFIELD! 




















et your Copy... 


LOOK in this BOOKLET 
ald. cbout Tool Mattia! 


when you’re 





A-L OFFERS YOU 
Complete Service 
for Modern Tooling 


By “complete” is meant 
that Allegheny Ludlum 
produces the full range 
of modern cutting tool 
materials, hence is in 
position to know and 
recommend the type best 
suited for any stated pur- 
pose. Unbiased content 
makes the 8%" x 11” 
booklet, shown, all the 


more valuable. Specify 
its title, “Cutting Tool 
Materials.” 


ADDRESS DEPT. TE-19 











120 


You should have a personal copy of 
this 36-page booklet close at hand, if 
you are continually running into new 
cutting problems. Use it as a guide to 
quick answers to scores of possible 


questions such as 


“Should we use Carbide on this job? 
What grade?” ... or, ‘How about tool- 
ing up with Cast Alloy for that other 
run?”’... or, “Can we cut this extra- 
tough stock fast enough with our usual 


grade of High Speed Steel?” 


This booklet in née 


does supplement, what you 


») Way ref 


by practical experience or wha 
gain by calling in an A-L tool 
In compact form and quite in 
the booklet presents the basi 
enable you to speedily com 
suitability of various tool mat 
specific uses. Send today for 
copy. There is no obligation 
2 Allegheny Ludlum 
Henry W.. Oliver Bld 


Steel Ci 
Pittsbu 





For complete MODERN Tooling, call Al 


qe: 
Allegheny Ludlum “=: 
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ABRASION. "6 taper shank drills 
on cast iron valve job were wearing 
due to abrasion. Changed surface 
heat treatment to suit their problem. 
Drill life increased beyond 

all expectations. 







STAINLESS. Regular drills averaged 
3 holes per grind in tough work- 
hordening stainless steel. We sudgested 
No. 506 F Fast Spiral Drill with 


Special heat treatment and point. sERVICE. 70 years’ 


. experience behind 
% vo 7 et more than 90 holes our Red Shield’ Service Staff...to help 
ering. 


é solve your metal cutting problems. 
Get in touch with your local Standard 
Tool Co. distributor. 


DEPT. 1-F, 3950 CHESTER AVENUE 


CLEVELAND 14, OHIO 


New York « Detroit + Chicago * San Francisco 
THE STA 


July 


'D LINE: Drills « Reamers + Taps + Dies « Milling Cutters + End Mills « Hobs « Counterbores + Special Tools 
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Transmission part 


for 33 operations from 4 directions 


spot face-6 
109 drill— 
312 drill 
.328 ream 


332 drill 
¢-24 NF tap— 


.312 drill 
.328 ream 
step c bore-4 holes— 


7.62 


.141 drill at angle— 





185 PARTS AN HOUR GROSS. This 60-inch power indexing 
machine has 12 stations. Eight vertical units mounted on the 
central column operate 28 tools. Two angular units drill .141 
and .500. Two horizontal units drill .109 and .332 and tap 34-24. 


7¢ per part 


VAclomme tate 
spot face 
2 holes 
\|.234 drill 
250 ream 


3 i.) o Moll ole) d-) 


.120 drill 
125 ream 


step c'bore 





‘spot drill .c’bore 
500 drill at angle 


Any way you figure it, Kingsbury machines save money on 


accurate high-production drilling and tapping operations 


Dear Sir: 

Here is the average cost of the man 
and machine for each operation shown 
in the drawings: 


Transmission part 22/100¢ 
Telephone part 3/100¢ 
Generator part 7/100¢ 
Typewriter part 10/100¢ 


One reason these costs look. good 
is that they include just the man 
and machine — power over- 
head. But there is no tricky figur- 
ing. In fact, we think the basis is 
quite conservative. We assumed: 

1) 80% efficiency; 


no or 


2) a wage rate equal to today’s 
national average; 

3) a pay-off period of 6000 hours 
of production — about a year with 
three shifts or three years with one 
shift, a fraction of the useful life. 

The unit cost on each drawing is 
the sum of these two figures — 

The unit cost of the man: 

average U.S. hourly wage 





hourly gross x 80% efficiency 
The unit cost of the machine: 


price of tooled machine 
output in 6000 hours @ 80% efficiency 





$70 PARTS AN HOUR GROSS. Twelve fixtures on a 20-ind 
power index table rotate 120° with each index. Four horizonit 
units drill and tap the peripheral holes. Three vertical wit 
do the ten axial holes. Clamping and unclamping are automat 


Amazingly low unit costs 





You can use actual figures 


We hold no brief for our 
had to 
thing. The pay-off period is 6000h 


tions, but we assul 
because most Kingsburys d 
to three 3 
If you want to know if a Kingsbu' 


themselves in one 


would be a good investment 
ask us for a proposal. Th 
your unit costs in your own 


ing your own figures. Ever 





calculation may convince y‘ 


Meeting close tolerance: 


i 

Savings alone don’t sell Ki ' 
Other high production mac! 
match our costs. But how . 
quality of the finished parts’ In*] 


The Tool | zine} 
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“| enerator part lo¢ per part [i Typewriter part lit per part 


for [9operations from 2 directions for 18 operations from 5 directions 


. 136 drill—5 
272 drill 120 drill-4 neles— 
%-24 NF tap 189 drill : 
157 drill— 136 drill~ 


141 drill 125 drill— 


ant WA0 10 MoM ole} 4) 
—.500 end mill 7 holes — 


182 drill- 3 holes |S | 173 drill 

no. 12-28 NF tap 

£140 drill-2 holes 
173 drill 


116 drill thru—~ 
328 drill“ 2 bosses 























4) PARTS AN HOUR GROSS. A 20-inch power index table 280 PARTS AN HOUR GROSS. Put one piece in the fixture 
ont) ‘MiB five fixtures. At the four working stations four horizontal and trip a lever. The vertical unit clamps it and counterbores 
unis _ do the holes in the left view and four units on tunnel seven holes. Then horizontal units operate on four sides. When 


nai) @lumns do the oil hole. Three units have multi- spindle heads. the clamp withdraws, remove the piece. There is no indexing. 
him iit feel that in this type of Maybe they just don’t expect much windowless air-conditioned building 
Work lipment excels ours. from people in the New Hampshire with strict control of temperature 
That our opinion, of course, hills. Actually we are right between and humidity. 

i but i: nest one. the machine tool centers of Worcester, If you are ever up in these parts and 

” Bus le drills and reamers Mass. and Springfield, Vt. have high production drilling and 

aeurat Ve locate spindles to Our shop has three acres of floor tapping problems, we hope you will 
Rac readings and run them space, 122 machines under ten years stop in and see us. We make a lot of 
Y bearings. old and employs 316 people with a friends that way. 


table and its fixtures combined length of service of 3257 


- . Si -prealy 
are minimum tool room years. We have 11 jig- borers and neerely, 
tole: h fixture is rugged nine boring machines, mostly in a Kingsbury Machine Tool Corp. 
re art firmly without 95 Laurel St., Keene, N. H. 


re ating points con- 


form 56 ations. 
Be're not in the back woods KINGSBURY AUTOMATIC DRILLING 


* who visit us for the & TAPPING MACHINES 
| rise d at the quality for Low-Cost High Production 
nt and our work. 
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HAUSER | BURNISHING METKHQO 


Faster and More Accurate Than Any Other Lapping, Grinding or Polishing Method ty 














NOW AVAILABLE FROM U.S. STOCKS 
(u) (2) U) S E RY Type 241 Pivot Polishing Machine for Ws 
Polishing — 600 or More Pivots Per Hoy 
REPLACES CENTERLESS GRINDING 
FEATURES: 


Polishes to 0.2 to 0.3 micro-inch R.M.S. 
High precision — Simple operation 
Low Cost Polishing | 
Polishing range: Min. dia. 0.008” 
Max. dia. 0.197" — Length to 0.315” 
Workpiece length to 5” 
Polishes straight, taper or radius 
Polishes shoulder at same time as cylinders at right ' 
angle or bevel as desired 


Polishes wide range of metals 





Takes work in collets or between centers 
Long life carbide or ceramic wheels 
Can be equipped with production-run time switch 


Factory Service and Parts are available from Manhasset, N.Y 


ANALYZING CHART 
BEFORE BURNISHING AFTER BURNISHING 


{ 





pl 





Pivot Polishing Machine can be sup- 
plied with or without base, as 


: Magnification: 40,000 vertical — 88 horizontal 
desired. 











1 (¢ - [) MACHINE TOOL CoRP. 
Pint Ui 2 4 AFFILIATED WITH 
34 GO OA OY oo WO CArRLHIRSCHMANN CO. 


30 Park Avenue, Manhasset, N.Y.* Representatives in Principal Cities 


Sole U. S. agents for Henri Hauser Ltd., Bienne, Switzerland — Jig Borers, Jig 
Grinders, Optical Measuring Machines, Profile Projectors, Burnishing Machines 


At 30 Park Avenue, Manhasset, N. Y., is the widest selection of Swiss precisio® 
machine tools available from any one address in the United States. Rep: esenle? 
here, in addition to Henri Hauser, Ltd., are Tornos Works, Ltd.; Schaubli». S.A 
S. Lambert, S. A.; Safag, S. A.; and Agathon, Ltd., which are handled ex vsiv®) 
by Carl Hirschmann Company. 


SWisS PRECISION SWISS DEPEND 
CRAFTSMANSHIP ACCUR 
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Regardless of... 


1. Food Grinder Screw 
2. Cylinder Head 

3. Milling Cutter Body 
4. Valve Seat 

5. High Pressure Pump Body 


ee ee a 


The group of small lightweight Meehanite castings illus- Graph showing change in tensile strength 
with decreasing section thickness 


}y | ated are typical of both the variety and importance of 

















































thousands of similar small casting specifications regularly = 55,000 
met by many Meehanite foundries. While giant, heavy a. GA 
| Weight castings are spectacular and, of course, important =f 50,000 
too, many 2 vital component of important equipment lies ioe — 
= GB (Pe 
hidde: hose small parts weighing from a few ounces 4 | S38. 
—s Ce a ; ~ ae : 4S 45,000 
F=§ ta few pounds yet whose properties and qualities must 6C eA 
a = _—-— ar 
= be both exact and uniformly superior. He _ ae ll a 
== Meehanite castings large or small are manufactured 40,000 soy 
== Wing definite and established Process controls. These con- 4 a Pia 
=f ols permit the regular meeting of property specification rT) _ 
= } aid ; : a te 2 35,000 “4 
——— Sieh as strength, hardness, modulus of elasticity or re- Pr G Ln 
——+— Stance to wear, heat and corrosion, according to the - ; 
=> @embinat f characteristics required. 30,000 7 3 , a , 
These e property controls aid in the ability to | /g 14 Ye 12 'g 14, 
Minimize mass influence as revealed in the chart shown. SECTION THICKNESS. INCHES 
y 


WHEN YOU NEED “EXTRAS” IN QUALITY OR PROPERTIES 
CONSULT ANY OF THE FOUNDRIES LISTED BELOW 








*ke Shoe Co Mahwah, New Jersey Johnstone Foundries, Inc 
sundry Machinery Co Rochester, New York Kanawha Manufacturing Co 
- Detroit, Michigan Lincoln Foundry Corp 
“a Vorks St. Louis, Missouri E. Long Ltd 
y G Machine Co Irvington, New Jersey Otis Elevator Co.. Ltd 
Hastings, Mich. and Toledo, O The Meary Peskias Co 
pundry Providence, Rhode Island 
. Pohiman Foundry Co., Inc 
Co Birmingham, Alabama 
" herty Foundry Co Portland, Oregon Rosedale Foundry G Machine Co 
mer Corp Mt. Vernon, Ohio and Grove City, Pa Ross-Meehan Foundries 
Foundry Co Tulsa, Oklahoma Shenango-Penn Mold Co 
n Co., Inc Ansonia, Connecticut Standard Foundry Co 
15100 ‘ ndry G Machine Co Florence, New Jersey The Stearrs-Roger Manufacturing Co 
snted ™ r Machine Co., Inc Cleveland, Ohio Traylor Engineering G Mfg. Co 
G Manufacturing Co Flint, Michigan Valley tron Works, Inc 
AST > Co Chicago, Illinois Vulcan Foundry Co 
ively undry G Machine Co Hamilton, Ohio Warren Foundry G Pipe Corporation 








“This advertisement sponsored by foundries listed above 





Bi! 
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Grove City, Pennsylvania 
Charleston, West Virginia 
Los Angeles, California 
Orillia, Ontario 

Hamilton, Ontario 
Bridgewater, Massachusetts 
Buffalo, New York 
Pittsburgh, Pennsylvania 
Chattanooga, Tennessee 
Dover, Ohio 

Worcester, Massachusetts 
Denver, Colorado 
Allentown, Pennsylvania 
St. Paul, Minnesota 
Oakland, California 
Phillipsburg, New Jersey 


LEA AW) >" NEW ROCHELLE, N. Y¥. 











Fast Machining of Stainless Stee! 


DESPITE A HEAVY INTERMITTENT CUT 









With 18 interrupted cuts 









Making 12 to 16 intermittent cuts per minute on an 


18-8 stainless steel casting is a tough assignment for any 
tool. In faet, tests made by one plant showed that 
only HAYNES STELLITE tools could handle such a job. 


The operation consisted of machining the entire face of 


o4-in. diameter castings that had Brinell hardness 
ratings of from 180 to 200. There were 18 holes, 6 inches 
in diameter, just inside the circumference of the castings. 
The impact of the intermittent cutting caused other 
tools to chip and spall before they progressed beyond this 
critical area. 

Because HAYNES STELLITE tools have good impact 
properties, combined with excellent red hardness and 


compressive strength, the facing operation was speeded 


HAYNES 


TRADE-MARK bir 








per revolution, HAYNES 
STELLITE tools removed almost 
20 cubic inches of 
metal per minute 
from this 
STAINLESS 
STEEL 


CASTING. 


up. Cutting speed was 100 surface f{t. per minute, and 
lubricant was used. The depth ot cut averaged l, 

and the feed was 1/16 in. per revolution. Because oft 
severe impact conditions, no rake or cutting-edge ang 
were ground in the tools, but they were siven a | If 

nose radius. One to two pieces per grind was the avetil 
tool life. 

If vou would like information on how you can sj 
up many machining operations despite difficult oper 
conditions, write or phone the nearest Haynes 5 
District Office. Ask for a copy of the booklet “Oper 
Information on Haynes Streciire 98M2 Col 
Chromium-Tungsten Alloy Turning and Boring ! 
and Milling Cutters.” 


Haynes Stellite Company 
A Division of 

Union Carbide and Carbon Corporation 

wcC! i 

General Offices and Works, Kokomo, Indiana 


Sales Offices 
Chicago — Cleveland — Detroit — Houston 
Los Angeles—New York—San Francisco—Tulsa 





“Haynes” and “Haynes Stellite” are trade-marks of Union Carbide and Carbon Corporation. 
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/) RISING COSTS! 
...WITH SPECIAL 
CUTTING TOOLS FROM 


MATIONAL TI 6. 


CLEVELAND 2, OHIO 
REPRESENTATIVES IN MAJOR INDUSTRIAL CENTERS 
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.. Of Special 








HOW AIRFEEDRILL* BROKE 
A PRODUCTION BOTTLENECK 


In producing this small part, a drilling operation 





kept one worker busy full time. Her output set the E @ Assures accurate holes without costly fix 
pace for the entire production line... placed a top 7 tures . .. can be used with existing jigs 
limit on output per hour and per day } @ Attaches in any position and supports itself 


at any angle 

The job didn’t warrant an extra drill press and op- 

erator, so the ingenious shop foreman set up a simple 
mounting and fixture with a Keller Airfeedrill.* 


Operates and is controlled entirely by air 
.. with pneumatic cycling to speed produ: 
tion, reduce operator fatigue 


OSE SA REI, 
o 


@ Small size permits it to be used on clos 


Now by pressing a valve, holes are drilled as fast as . centers and in tight places 
the operator can load and unload the fixture. Castings i . ame qe Ange» oem Pra | 
pass this operation so fast that the worker has time to 


do other jobs, too. Production of the whole line has 
increased, and costs have gone down accordingly. 


modate light or heavy metal, wood, com 


@ Wide range of speeds and strokes will ace: 
sition, plastic 


ad . : @® Lightweight portable and stationary models 
lhe Airfeedrill can help you speed output of short are readily adapted to changing job requ 


run or production drilling jobs. A Keller sales engi- ments . . . quickly shifted from job to 


neer will gladly discuss it with you. 
eo MY PHBE. 


* Keller Tool Company Trade Mark 





Qyp gh Po Bye ets 


tT 
KELLER Avacmaie 00) 
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KELLER TOOL COMPANY 
GRAND HAVEN, MICH. 











GROUND 
with THREAD 
CHASERS 


















e Heads will do an outstanding 
b ve or small lots, in pitches ranging 
mely fine to coarse multiple Acme. 


Tt versatile tools with an over-all 
Meapacity of from No. 8 to 4\4". 
mm The quire no more than the proper 
haser » cut either right- or left-hand 
| @ hreads. No extra equipment is needed. 
They are easy to install and simple to 


andle. For almost half a century J&L Dies 


1d Chasers have been the answer to a multi- 





de of threading jobs throughout the world. 








Ny = 
e 
- 
7 | 
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field and give you better 





Look at these features that make faim leadersfin the 


[7 


on ground. There are no built-up sections. 






threads at lower cost: 


STRENGTH . 
very part is of solid steel, hardened and © 
Dependability and ultimate capacity are Bia 


FLOAT 












models are built with both concentric agd l6ngitudinal float. 


DUAL-DIAMETER CONTROL LEVER FOR ROUGHING AND FINISHING CUTS 
: Heavy rough cuts, followed by light, accuraf(finis# cuts can be taken with the same set 
hasers by merely moving the roughing at@&chngent lever. This is often a chaser saver 
heavy, coarse pitch jobs, especially where sho | chamfers are a requirement. 


SIZE ADJUSTMENT } 
e external micrometer adjusting screw provides simple and precise setting to exact 
h diameter. It is easy to set and maintain §$izes well within your thread tolerances. 


¥ 


RAPID CHASER CHANGE-OVER ie | 
isers are removed for resharpening, or size replacement, by merely removing the front 
er of the Die. No tools are required. Change-over is a matter of seconds — which 





















ns more hours available for production. F 
a te to Dept. 710 for illustrated catalog and complete information. 
Vivead Tol Divi JONES & ;° 
é WLdtOKH™ Hx 
LAM — 
{ MACHINE COM 


~sDkR ut VW 
IMPAN Y 
y 
I 


” ag 
Springfield, Vermont, U.S.A. 


Machine Tool Craftsmen Since 1835 
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(BAKER 


MEANS Versat ili TT 
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BAKER MODEL 217 HEAVY DUTY DRILL 


provides a selection of spindle speeds 
and feeds secured through pick-off gears, 
Machine can be adapted to heavy duty 
single spindle drilling, counterboring, 
boring, facing, forming or tapping opera- 
tions and to multiple spindle operations 


using multiple spindle heads. 


TWO-PIECE VERTICAL FRAME DESIGN 
gives increased flexibility allowing use of spacer 
blocks between lower and upper frames to give 
increased clearance from ends of spindles to top 


of table. 


SPEEDS. Standard machine spindle speed 
range is from 76 RPM to 614 RPM. For 
heavier boring or facing operations the 
machine can be furnished with slow speed 
top driving gears, giving a spindle speed 
range of from 27 RPM to 220 RPM. To 
secure slower speed range, only a top 


driving gear change is necessary. 


W rite BAKER for full informa- 


tion on Standard Baker Drills. 


SINCE 1867 
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increase Product wit Yur 


In Standard Drilling Machin 





(BAKER BROS. INC., :o.o, omc) 


DRILLING... TAPPING... KEYSEATING... CONTOUR GRINDING MACHIN 
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.. at WESTERN ELECTRIC 
Telephone Exchange Parts 
Precision Broached on Oilgear Machines 


Broaching Machines have been used by 
tric Company plants for many years... 
s far back as 1928. This great telephone 
tions equipment manufacturer uses Oil- 
und Vertical Broaching Machines for 
lelicate precision parts that go into 
inge assemblies. 
bove, three Oilgear single slide vertical 
machines are used to finish various 
core pins. The first two machines 
flats and a groove on 4 pins per cycle. 
h machine is in excess of 1600 pieces 
{1 machine broaches on each pass four 
have been butt-welded to round pole 
nn is better than 400 pieces per hour. 
ing Machines have many features which 


mn Oilgear Machines at no extra cost. 


Qilgear 


Here are some of these features. Oilgear two-way reverse 
flow variable delivery pumps have an efficiency of 90% 
at full load. You get higher, independently adjustable, 
cutting and return speeds, and positive broaching speed 
up to 150% overload. The patented electro-hydraulic 
control is integral with the pump and eliminates valves 
and piping. Power is saved because power is used only 
in proportion to the load . . . because power is reclaimed 
on return stroke because there are no valves to waste 
power. The Oilgear system is a simple system. It uses 
less piping, is accessible yet compact. Wider slides and 
tables on Oilgear Machines allow broaching of 2 or more 
parts per cycle. Oilgear also has longer tool slides, and 


longer ways. Pre-loaded work tables offer closer broaching 





tolerances and smooth, harmonic operation. For further 


THE OILGEAR COMPANY, 1573 W. 
Pierce St., Milwaukee 4, Wisconsin. 


information, write 


PIONEERS IN 
FLUID POWER 





OILGEAR 


BROACHING MACHINES AND PRESSES ar 


Schrader Valyes— 


Practical answers to 
air control problems 


To meet the vast and increasing variety 
»f applications for air cylinders and 
ther air line accessories, Schrader sup- 
plies a comprehensive range of equally 
useful control and operating valves for 
operation by hand, foot or cam. Shown 
below are just a few from Schrader’s 
more than a hundred models. 





Hand Lever — This is one of the many 
Schrader hand operated valves. Brass body 
with stainless steel parts. Can be mounted 
rigidly at any angle. Specially constructed 


lever makes operation easy and 


ie 





[ ot 


Valves with roller lever —These valves are 
designed for any cam actuation. The free 
turning roller riding on a cam provides 
long life by reducing friction. 





Pilot valves—Both two and three way, with 


or without timer. Normally open or nor- 
mally closed. Provides instant power at re- 


mote points. 





Foot Lever—This valve supplies line pres- 
sure to single acting cylinders. It is func- 


tionally designed for ‘‘tip-toe’’ operation. 


Air Cylinders * Operating Valves * 
Press & Shear Controls * Air Ejec- 
tion Sets * Blow Guns * Air Line 
Couplers * Air Hose & Fittings * 
Hose Reels * Pressure Regulators & 
Oilers * Air Strainers * Hydraulic 


Gauges * Uniflare Tube Fittings 


132 

















You can make hard work easy, eli- 
minate manual effort and speed up 
production by the application of air 
power ... often the best, usually the 
economical way to apply force 
where you need it. For example: 


@ To provide a powerful push 
e@ Where clamping is necessary 
@ For lifting operations 


@ To power a reciprocating motion 








Four ways that air cylinders car 
increase production in your plant 


Schrader Air Cylinders are increas 
ing production through safer, faste 
and less fatiguing operations, 
many thousands of applications 
plants throughout the country. 

Undoubtedly there are man 
places in your own plant wher 
Schrader Air Cylinders will be jus 
the thing. Ask us to help you detet 
mine what will best fit your need 
Send us a letter outlining you 
particular requirements, your 1de 
or fill out the coupon belov 


Mail This Coupon Today 


ee ee ce 








Schrader 


PRODUCTS 
CONTROL THE AIR 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-132 


A. Schrader’s Son 
Division of Scovill Manufacturing Company, Incorp 
462 Vanderbilt Avenue, Brooklyn, N. Y., Dept. H-3 


Please send me further information on the Schrad 
cylinders and valves 


Name Title 
Company 

Address 

City Zone State 
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ALOXITE AA V10 Bond aluminum oxide 
wheels are specifically designed to pro- 
vide accurate, economical grinding of 
all tool steels. High stock removal with 
a minimum of heat generation. Good 
finish with extended tool life between 
grinds. V10 Bond wheels are ideal for 
many diversified tool-room operations. 
Readily recognized by distinctive white 
color. Write Dept. TE 81-18 for infor- 
mation On CARBORUNDUM’S complete 
simplified tool-room wheel line. 


TRADE MARK 


m” and “Aloxite” are registered 


vhich indicate manufacture by 


Aak 
m Company, Niagara Falls, N.Y. ee ogive You the proper Vi7TG 





FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7-133 133 














PARKER - MAJESTIC PRECISION MACHINES 


Above is pictured the home and products of the 
PARKER-MAJESTIC, INC. 


For over twenty-one years this company has Supplementary products include the well known 
manufactured the Parker Spindles used in Pre- line of Parker-Majestic Internal, External, No. 2 
cision Grinding, Boring and Milling applications. Surface and Rotary Surface Grinders 


Descriptive literature upon request. 


PARKER-MAJESTIC, INC. 


me'Y MAJESTIC TOOL & MFG. CO. 


147 JOS. CAMPAU . DETROIT 7, MICHIGAN 


for 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7-134 The Tool 
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|LAPOINTE| a 








MMM OE ee re er an ene ee 


BROACHING FIXTURE 





Don’t take a chance 
on poorly designed or poorly built fixtures! 
The odds are all against you, and you'll 
end up with substantial money losses re- 
sulting from serious production headaches. 





Photos show the broaching of Main Beare 
ing Caps (joint face and half round) 
at a speed of 100 or more clusters per 
hour... 5 bearings to a_ cluster. 
Machine: Heavy-duty LAPOINTE 
Double Ram Vertical BROACHING 
MACHINE, 25-ton, 78" stroke. 
Cutting speed 40 f.p.m. 


LAPOINTE TIP-DOWN FIXTURES have become 
the accepted standard. Here’s why: 


1 Accurate, fast, versatile — they will handle 80% 


ip i eni ‘tic - . 
$ DOWN into convenient position of all surface-broaching requirements. 


for loading and unloading, with locating ie 
ints in clear view of operator for fast 2 Convenient to load — eliminate fatigue. They 
t} bring the work holder out front, where the operator 
handling. : ° , 
can see it and get at it. 

TIPS UP for broaching, with sturdy, 
d support locked securely against : 
iened and ground stops on both sides 4 Permit use of a great variety of work holders that 

anion blocks can be manually or hydraulically clamped. 


Safe to operate. 


Allow use of fully adjustable work holders to 
compensate for broach wear. 


LAPOINTE takes the responsibility for the Utilize full stroke of machine. 
ent ob: machines, tools and fixtures. Sturdy and rugged. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-135 








e Write for details or contact 
nearest Sidney representative 


SIDNEY MACHINE TOOL COMPANY e¢ SIDNEY, O10 


BUILDERS OF PRECISION MACHINERY SINCE 1904 








The gear on this automatic transmission reverse drive sleeve is 244” in 
diameter with a 7%” face, 33 teeth and 14 normal D.P. 


It is being shaved on this Red Ring Diagonal Gear Shaving Machine 

equipped for fully automatic loading at a rate of from 165 to 

200 per hour, removing .0025” to .0015” of stock on tooth 
thickness. Rates up to 300 per hour have been recorded on smaller 
automotive transmission gears. 


Automatic loading gives you not only the highest production rates, 
but it also minimizes operator fatigue and assures extremely close 
tolerance gears with ordinary machine operators—no special 
skill is needed. 


NATIONAL BROACH AND MACHINE CO. 


5600 ST. JEAN ..... DETROIT 13, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-137 










CLEVELAND 
TAPPERS 


Cut Tapping Costs by 
Combining Operations 


















Cleveland engineers can save Productigg 


dollars and valuable working time by desi 





ing a CLEVELAND TAPPER which w 
combine several operations but 
\ groups of holes at one stroke of the machi, 






z a Check with Cleveland Fry 


— ~ 
Only CLEVELAND offers you all these featur 


® Precision hardened and ground lead 


ew 
@ Fully automatic or manual control 


@ Precision depth control for blind ho 
tapping 

® Heat treated a y steel spindles for moy. 
mum strength 

® Easily changed spindle speeds 

A CLEVELAND TAPPER 


@ Exclusive super sensitive clutch 
set up ona Exclusive f een 


»ak > and in > > life 
tions job, tapping breakage « creases tap 


115/32", 16-pitch But ®@ Positive coolant and lubricant supply trons 
tress thread inSAE4143 constant control of operator press, 

.e i ardened ing bee 
steel tubing hard ® Rigidly constructed to give year 


to 35 to 37 Rockwe 
@ Maximum safety for operator and nm 


WRITE FOR PRODUCTION TAPPING GUIDE T-5 Pre 





Ust KeAvuck ScKVICE CAKD; INDICATE A-7-138-2 Stan 
they 

. ° ¢ jin tt 
THE TAPERED ( Ww , Ptell : 


SEAT ASSURES 4 ct ash | resis 


e vey | 
ACCURACY OF pe ov men 
S| rabl 
> 
shoe 
Manufactured , A 
all tapers ing 


6 MT inst cart 
Spec nan 





and p pee 
to order as 
Ask your Supplier or Write for Literature gra 
too. 
ROYAL PRODUCTS ° 
00 
90 UNION ST MINEOLA, N. Y pur 





EFFICIENT—LOW COST PRO 


PUNCH .: 
B MEANS Rousse} PRESSES ju 













: DEEP 
ON NEARBY SHELVES OF INDUSTRIAL SUPPLY DISTRIBUTORS ©. B. I. PRESS HORN PRESS meat . * 
higt 
BAY STATE TAP & DIE CO. SERVICE MACHINE COMPANY (& 
MANSFIELD, MASS. 7627 S. Ashland Ave. ° Chi: ago” [Ph 
USE READER SERVICE CARD; INDICATE A-7-138-1 USE READER SERVICE CARD; INI ATE A-7-138 . Mj 
138 The Tool | ng 
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Customer in Jam, Distributor Flies 
Tool Steel to Him in Own Plane 


, ' 
ne the other day at the home ve & a Ls 
[ i { dice AA, (a “Ss ra 
{ | * : a 


FIRS) 


>Otures 


! screw 








l 
ne phone ra 

























ot one ot ou distributors while he = —_ mma. 


as Ott 


r M0x 









latte, ‘I’m in real trouble,’ moaned the eu “ 
f this die which forms 
» Borg-Warner automatic tomer. “lL need some tool steel n the ( a 
sia’ ae aa dose pene worst Way. And I’ve rot to have SO Tne \ p 
ser ing beams _— body to show us how to heat-treat 
flee ; very hour is costing me plenty!” 
Pretision dies of A-H5 for Our distributor jotted down the details 
j —_— and grabbed his hat. He rushed over to 
Borg-Warner transmissions ee ere 
” ave ASE, she i 1OTt a Cul ery, youl Bethlehem distributor is 
Talk to en at MelIntosh exact length, and loaded them in his ear. ready to rush your order. for popular 
Stamp f \sk them how Then he headed for the a rport. Llere was erades and sizes of carbon tool steel, oil 
¢ they hi ( they're using his chance to cash in on his week-end and air-hardeninge grades, shock-resist 
Y? in man O n dies. They'll lying lessons! ng, hot-work, and high-speed steels. He 
; -¢ ptell You ob. It’s highlv At the airport they had a red mono carries tool bits, brake die steel and other 
er resister ng heat treat plane ready, engine warmed up and rarin’ specialties that you need frequently. And 
ment, | runs, has du- to go. In a matter of minutes he was tay knows that he ean eall on the Bethle- 
rable ¢ dd es a lot of ine down the field and off he roared into hem tool steel metallurgists to solve un 
shoek mping presses. the wild blue yondel \nd in less thay isual problems and to handle special 
i A-H. im air iad two hours after the phone eall he was de orders with our mill and laboratories. 
ing gr: close to the high livering the tool steel and giving the They're mighty capable folks to depend 
4  Bearbon. rades in its safe, eratetul customer some pointers on how on for tool steel service, whether it’s an 
hee aceura' | perties, Yet it’s to heat-treat it for best results. emergency, a tough problem, or a routine 
aS ee ost oil-hardening Not every Bethlehem distributor eat requirement. That’s why we say: “Hats 
grades. ‘ nd heat-treat, personally fly tool steel to you to meet ar olf to the Bethlehem Distributors! They're 
too. It’ e all the time by emergency. But when you need fast de doing a real job!” 
tool an. Oo Want a general 


a consistently 


no pampering. 




















Most toolmakers know that deearburized fatigue failure. Usually there is a stress 


metal must be removed completely rrom concentration in the shank, due to the 
the working surfaces of tools. But it is change in seetion; and when this tool sur- 
not so widely known that it’s often best face is also deearburized, rapid failure 
to remove this skin from other portions in service Gan oceur. 

oft the tool. The outer layers of a deearburized tool 


This precaution is especially necessary ust don't have the strength of the effee- 


on tools subject to repeated impacts. For tively hardened tool steel base. The only 


rE FOR exaniple, a pheumatle ehisel having a safe thine to do is erind olf the “deearb” 
TAILS | 

‘hehe ind shock-resistance to this 
Y \ to Rockwell C-58, which 
go 20 


forged shank often breaks because of a on a tool surtaces. 





direct-drive clutch from ae AS Oy, 
Vv 4. 


ton press 


oe ei os eal 3 fa 
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SPRING PLUNGERS 
Widely used in Dies for breaking oil 
seals. Because these complete units are 
more easily removed than home 
made” spring plungers, disassembly of 
Dies for maintenance is simplified and 
effects savings up to $72.00 per Die 
Another popular use is for positioning 
work pieces. They are also ideal for : 
many end product applications. Each 
unit is precision-built for trouble-free 
operation. Available in ten sizes with 
end pressures of 3 to 4 


@®eeeeseeeoeoeoeseee ee eevee eeeeeeeeeeeeeee ee eee eens 


Designed to position work pieces q Kly SPRING stop 
or for any other use where a bet dak tes 

ing tension of 14 or it 1S lesired 

Each unit is made with a < 

with a hardened steel pluns ger ‘having 

radiused nose. Body has jig yer Sse les 

for precision mountin thes 

are built to give year 

SeTVICe 





FIXTURE KEYS 


Vlier multi-dimensional fixture keys are « 
nuts with accurately milled stepped sides v 
ross dimensions are he t t n f 
attaching to a fixture base, rotatin tne e\ 
ide dimension and slidir nto the tal 
time is virtually eliminate e! 
quickly put to work. Ava in seven 


three different dimension [ 





eee eeeeeeeeev eevee eeeeeeeeeeeeeeeeeeeeee ee eee eeeeeeeeeee 





See your local Vlier distributor or send for complete information 


VLIER MANUFACTURING CO. LOS ANGELES 4, CALI 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7 


Machine Tool Specialties 





TO OBTAIN FURTHER 


INFORMATION ABOUT 


ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 


ENGINEER, USE THE HANDY READERS SERVICE 
CARD ON PAGE 85, 
No Postage Needed 


















Design Service 


Let Scully-lones experienced engineers design your dies, 
fixtures, gages, jigs, machines, products and cutting tools 
COMPLETE SERVICE, DESIGNING ano BUILDING 
METHODS ENGINEERING, PROCESSING ano DRAFTING 

Write or call Bishop 7-5907 for Bulletin No. 15-50 on 
Scully-Jones Engineering and Design Service. It 
shows how S-J engineers work in your plant or ours 

to save you time and money 


SCULLY-JONES and COMPANY 
1915 So. Rockwell St. Chicago 8, Illinois 


 ~oe b 
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USE READER SERVICE CARD; INDICATE A-7-140-2 
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Over 85% of the torque wrenches used in industry are 


5S turTevand 


TORQUE WRENCHES 


Read by Sight, Sound or Feel 


“Op 
Sco 


‘ 
7 
\ 
‘ 


@ Permanently Accurate 
© Practically Indestructible 
© Faster—Easier to use 
© Automatic Release 
@ All Capacities 
in inch ounces IX A 
..inch pounds { 
.. foot pounds 


CUB mi) 
0-6000 ft. Ibs.) 





Every manufacture 

design and prod uctio" 

man should have this valv 
able data. Sent upon requet! 


PA. ‘ea [ Satan ho| 


ADDISON [QUALITY / (iL 


USE READER SERVICE CARD; INDICATE A-7-140 


The Tool | ng 
























PS PRODUCTION 25% 
TWEEN DIE GRINDS 


DoALL 


0OL-GRINDING 


U.S PATENT NO 2470350) 


GIVES 

MPROVED FINISH 

N HIGH CARBON 

HIGH CHROME 
NN STEEL 








= 


per 





| SGDOL-GRINDING’’ WILL PREVENT BURNED OR 
SOURED FINISH, LENGTHENS THE LIFE OF YOUR TOOLS 


f Ry ) = eae seh es ONWARD Manufacturing Company, Ltd., Kitchener, 

” f Cool-Grinding” takes liquid in at the — are 
IN | hub of the wheel, and through cen- Ont., knows the benefits of DoALL “Cool-Grinding. 
aL}. J trifugal force passes : through the They say, “Since using this Grinder with "Cool-Grinding” 
er Vy ce ae acer at ees eee we have obtained a 25% increase in number of pieces per 
\ y \\\A the wheel and the work. die grind over former methods of grinding.” 

MN « WHY? Because DoALL “‘Cool-Grinding,” with coolant 

i i & 


flowing through the wheel, prevents excessive heat that 
scores, draws the temper or checks the metal finish. The 
finish is smoother, too. The die does more work before it 
needs grinding. You save time and money and material. 
Ask to have a Free DEMONSTRATION of DoALL 
‘“Cool-Grinding” at your own plant. Call your local 
DoALL Sales-Service Store or write: 












!-Grinding” works, 
y vit will benefit you 

Bh models of DoALL 
: Precisic 


for toolroom or 







... Tool Steel... Band 1 





Machine Tools . . . Gaging Equipment 


. 
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Piece after piece of these auto grills goes through in jig time, with 
flash marks removed, all ready for the plating operation. The muscles 
in the arm of the operator show he's shoving the work hard against 
the belt, with complete assurance of freedom from scratches, wild 
grain marks, or undue heating. The resinized bond, in itself immune 
to heat, also prevents excess heat by holding the electro-coated 
abrasive grains up to their work so they cut — not rub — and generate 
a minimum of heat, most of which is dissipated in the long belt travel 


from the contact wheel to the idler pulley and back to the point 
of contact. 


The right METALITE belts and contact wheel can put your finishing 
operations at a new high for speed and profit. Check with BEHR- 
MANNING Field Engineers — they'll recommend the right method 
and prove its excellence in a demonstration. Write us now. 


RESINIZED METALITE CLOTH 





bi 
i: =e, 


BELT; 


THE LATEST IN 
BELT FINISHING 


r copy of th 
nishing Brochure 
the newest ideas and a 
cut finishing costs 





BEHR-MANNING I iis isl se wae Oath Pend | sian 


| Name 
TROY, N. Y. | 
BEHR: MANNING | Company 
® Street 
Use QNORTONF abrasives Sharpening Stones City 
142 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-14 


County 





Zone State 
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A few of thousands of Turchan-turned jobs show the wide variety of work handled 


GET 4 TO 6 TIMES FASTER PRODUCTION ON YOUR 
ESENT LATHES with TURCHAN HYDRAULIC DUPLICATORS 


e ELIMINATE THE NEED FOR COSTLY FORM TOOLS 
e PRODUCE ACCURACIES BEYOND HUMAN CAPACITY 
e ACCOMPLISH FAR GREATER VERSATILITY OF WORK 


POWER UNIT 


MODEL HOLDERS 


LONGITUDINAL 
ADJUSTMENT 























45° TOOL 
SLIDE 





MANUAL 
TRACER CONTROL 
al 


CROSS SLIDE 
BRACKETS TO 
LATHE BED 


© \ vertu oF cur 


HYDRAULIC ie ADJUSTMENT 


CYLINDER 


Tirchan hydraulic tracer control equipment added to standard lathes 
any s or make has solved scores of difficult machining problems. 
Turchan mechanism replaces the regular cross slide, operating at 

f angle to the work axis. The cutting tool takes uninterrupted cuts 
OVer th: rk, reproducing the model to tolerances of .001". Jobs such 
GS mot tits, spindles, valve stems, back shafts, piston rods, axles— 
i fact .att regardless of length, number of steps, tapers and radii 
i ide roduced on Turchan equipped lathes. There are other 
* ’ wer attachments for milling machines, planers, shapers 


‘Turn to Turchan to cut costs.” 








Writ TODAY: Send o sketch and. specifications of any roll job. Give make of -mo- Turning a stepped shaft on a 
® chine. We'll show y how to produce it better, faster, at lower cost lathe equipped with the above 

Turchan duplicating attachment. 

5 times faster than old method. 





OLDEST MANUFACTURER OF H¥DRAULIC ATTACHMENTS FOR MACHINE TOOLS __ 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7 
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SPECIAL MOUNTE 
PROCESS ; 
is accurately calculated 1 
withstand drawing pressures 

and increases both the 
transverse and longitudinal 
strength of the nib. 


79 ROCKWELL “C” 
HARDNESS 

hardest steel—68 “C”) of 
talide nib assures continu- 
ous 24-hour production 
without downtime or main- 
fenance costs, 





(TUNGSTEN CARBIDE) 


| MEETS , 
EVERY REQUIREMEN 


wei 


CURLING ROLLERS 
DRAWING DIES 


wads © 
—_ 
—_—_- 





— 
—_—_— 
—— 





| 
li 
ae 
| 
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SWAGING DIES 


— 
eee CRD SNES 


—_— 
—_—_— 
—— 


, , 





BLANKING DIES 


| 
| 
| 
| 


HEADING DIES 








is diamond lapped and im- 
parts a bright,lustrous surface 
parts drawn. 





750,000 p.si. COMPRES. 
SIVE STRENGTH 

deep draws the toughest 
alloys with ease—ithout 
pickup, scoring or 


95,000,000 p.s.i. MODI! 
scratching. 


OF ELASTICIT 
(3 times steel) hold; 
and tolerance to .000)" 
rejects and scrap 








ALLOY STEEL | 
of maximum hardr 
strength and 

ness gives adeq 
support and ba 
to the carbide n 


2, 





on a machine or pres: 


@ On the same presses and machines now in your pr 
line, Talide Carbide Dies can make a big $ and ¢ difference. / 
Each Talide Die will outwear a steel die by at least 20 times ar 
applications, will last 50 times longer. Think of the cost adv 
those long runs and all the advantages of infrequent ‘down ti 
dressing. Do as others do, triple your produc uon 


with Talide Met 

Made of the hardest metal known, each Talide Die has the 
strength, phenomenal resistance to wear and consistent uniforn 
Carbide never varies in quality. 

Talide Carbide Dies are available for blanking, drawing, swagit 
truding, spinning or curling. For other operations, buy Talide 
blades, cutting tools, drill jig bushings, work rolls or diamon 

Try Talide Metal and triple your producti 
Write us or nearest sales office. 


n with present ¢ 


Se nd for Catal g 50-G 


UARGIDES CORPORATION 


YOUNGSTOWN 7, QHIO Pioneers in Tungsten Carbide Metallurgy 


CUTTING TOOLS DRAWING DIES 





WEAR RESISTANT PARTS 


144 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-144 The Tool F age 














TWO MOUNTING STYLES 


as shown above, or in parallel, 
ketched below: 





Air motor 





HCBEM Air Motor and Hydro- 
is available arranged in tan- 


bore sizes: 144", 134”, 21” 

and 414”. Stroke lengths up 
8” or more. Combination units 
Air Motor and Hydro-Check are 
made equipped with the stand- 
Bellows manually operated 
e; and of course, Air Motors 
Hydro-Checks are available as 
rate units, 








Write 


for this FREE Bulletin 


Photographs, wiring diagrams, tech- 


; 
nical data, case histories, etc., 


Bellows Air Motors, Hydro-Checks 
and other Bellows “Controlled-Air- 
Power” Devices. Shows how easy it 

to use flexible, economical air 
power for “Faster, Safer, Better. 
Production.” Address De pt. TE-751, 
The Bellows Co., Akron, 9, Obio. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 








Model HCBEM5B-60 


You get the smooth piston travel characteristic of hy- 
draulic operation plus the fast flexibility of air power 
from the Bellows Air Motor and Hydro-Check, combined 
in a single unit. 


This compact power unit has the built-in ELECTRO- 
AIRE* directional valve; electrically controlled, but 
air-powered. The valve operates on 8 volts, so you can 
use simple low voltage wiring. No electrical hazard to 
operator or machine. Place your controls where you wish. 
The piston rod responds instantly, without lag or delay. 


This power unit is fast. The valve can make as many as 
2200 movements an hour, all day long, without over- 
heating. Built-in speed controls (one for the power 
stroke, one for the retract) let you adjust piston rod 
speed to your own needs. 


But the Hydro-Check is the control element that makes 
this power unit so radically different. The Hydro-Check 
flattens out the bounce or chatter that occurs as a result 
of the natural compressibility of air. The air cylinder 
piston movement becomes miraculously smooth. You 
have the smoothness of hydraulic operation plus the 
advantage of air’s speed and flexibility. You can set the 
Hydro-Check to take over control at any point; so you 
can have rapid advance and rapid return, yet have full 
control over the feeding stroke. 


All in all you just can’t beat the combination of Bellows 
Air Motor and Hydro-Check for fast, smooth, accurately 
controlled air cylinder power. 


IM Ree Patent P¢ nding 


The BellOws co. 


AKRON 9, OHIO 








INDICATE A-7-145 145 
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the man 
or the machine 
is BUSY 


ltmakes - 
a difference 
whether 











a BUSY man 
at an IDLE automatic 

spells LOSS 
an IDLE man 


at a BUSY automatic 
spells PROFIT 


H & G INSERT CHASER DIE HEADS 
are mechanically right, functioning flawlessly at high 
speeds for hours on end. They minimize down time, gain- 
ing as much as an hour a day in net production. 

There’s nothing like a demonstration to convince the man 
who must be shown. 


Check and Mail for Free Copy 
“Selecting Proper Die Head for the Job” 


Style MM } Style DM 

Style DMS | Style TM 
Name eee eee SHR OOS OK OO oS OTH HE TOO H EC SOO 8 Oe ES 
NN a eine an gale, Ue RNC § Sateen 
Mail to: 


THE EASTERN MACHINE SCREW CORPORATION 


Manufacturers H & G General Purpose Die Heads, Insert Chaser 
Die Heads, Threading Machines 


27-47 Barclay Street New Haven 6, Conn. 
USE READER SERVICE CARD; INDICATE A-7-146-1 
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WHAT'S THE FASTEST 


WAY TO CLEAN METAL? 
See page 11 














WHAT'S THE MOST 
ECONOMICAL WAY? 


See page 9 


Oakite’s 
New FREE Booklet 
“Some good things to 
know about Metal Cleaning’’ 


answers many questions that mean better prod 





uct 


more profit for you. Just look at the table of contents 


Tank cleaning methods Paint-stripping 


Machine cleaning methods Steam-detergent cleaning 


Electrocleaning steel Barrel cleaning 


Electrocleaning nonferrous Burnishing 


metals Better cleaning in 


Pickling, deoxidizing, hard-water areas 
bright dipping Treating water in 


Pre-paint treatment in paint spray booths 


machines, in tanks 
and by hand 


Rust prevention 


Machining and grinding 


FREE « For this 44-page illustrated booklet, » 
“gee Products, Inc.,18H Thames St., Ni 
York 6, N 


Technical Servic Representatives in P p sof U.S. & 
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OAKITE :: SPECIALIZED INDUSTRIAL CLEAN 
MATERIALS » METHODS + SERV: 
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PERATION ON SPLIT RINGS 


ECONOMICAL DoALL 
BAND MACHINING 
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IINATES COSTLY MILLING 





BAND MACHINING 
N DO 100’s OF JOBS Contour-matic Band Machine! They were cutting split rings from 14” 
STER, AT LOWER COST cold rolled steel coils on an expensive milling machine. A DoALL 






slic 





DOES JOB IN 
1/3 THE TIME, 
FREES. MILLING 
MACHINE. FOR 
OTHER WORK 


HCL ca 


ASK Gates City Iron Works, Omaha, Nebraska, about the DoALL 


MP-20 slashed time for the job by two-thirds and released the milling 


| Machines cut continuously — machine for other work. 


material apart, instead of re- In this same plant the MP-20 used for friction sawing of thin stain- 
ile of chips. They are fast, less cut the operation time in half. 

le, they are easy to use. There You can cut anything with a DoALL MP-20 Contour-matic — any 

nd Tools for every cutting, material, any shape. Ask to have a demonstration of this versatile, 


honing and polishing job. time, money and material-saving machine tool right in your own plant. 


A DoALL sales service engineer will bring it to you, show you what 






it can do. Call your local DoALL Sales-Service Store or write: 





omplete machining | 


this modern “yates 


THE DoALL COMPANY « 254 N. Laurel Ave. * Des Plaines, Ill. 










INDUSTRY'S 
SALES-SERVICE NEW 
STORES TOOLS 





Machine Tools . . . Gaging Equipment . . . Tool Steel... Band Tools . .. Metal Working Supplies 
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DELIVERIES— 
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e high with our $ 
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order material are averag 


90 to 120 days 


¢ made-to- 
ing 


COLUMBIA TOOL STEEL COMPANY 


ARAGE. PRE c 
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*’s the bushing that makes Mi 
the wHOLE difference” 


To maintain maximum accuracy in drilling 
operations, use the bushing that’s precision 
made forthejob...use Acme. Writeforcatalog. 


i 
c© Aire BM ndustrial (EB ompany 


+ Makers of Hardened and Ground Precision Parts 
was 208. Laflin Street @ Chicago 7, Illinois 


THE SERVICE SHOP TO INDUSTRY FOR MORE THAN 25 YEARS 


USE READER SERVICE CARD; INDICATE A-7-148-2 
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THERE IS AN AMES INDICATOR 





OR GAUGE FOR VIRTUALLY 
EVERY MEASURING PROBLEM 
Today increased productior I te of ther 
industrial plants. Outs led inspect t is slow dow 
effort. Perhaps Ames can assist y A 
dial indicators and 
design and eng 
cally any measuring proble g qua pt 
product you may have. Am¢ 
solution of out-of-the-ordinary as the check 
chatter in gr 
bolts as well as the ¢ 
Call on Ames today the service for the asking 
let production be stalled by ourmod pection metho 














Representatives in 30 Ames Street 
rinipe cits, i oo eS oo 


Waltham 54, Ma 


Mfgr. of Micrometer Dial Gauges e Micrometer Dial Indicators 
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SAVE WITH 


PYOT! 


QUE-DEE 
CAST-IRON 


PULLEY 


Pyott Que-Dee (quick detachable) Flat Belt Pulleys offer! 
same economies and time-saving advantages in assem? 
and field operations as Pyott Que-Dee Sheaves. The Tap? 
Tight Bushing, with standard keyway, slips easily °” 
shaft. The tapered hub of the Que-Dee Pulley slides eo: 


into position on the Taper-Tight Bushing. Three bolts p 


pulley bushing and shaft into a positive powerfu! pu!!! 


fit. For dismounting, the same bolts, inserted in demounti™ 


holes, act as jack screws to loosen pulley. 


Immediate Delivery in popular diameters and 


widths from complete factory stocks or your mill sug 


WRITE FOR CATALOG 80 


PYOTT FOUNDRY & MACHINE CO. 


340 NORTH SANGAMON STREET * CHICAGO 7 [LLINO 
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‘Tap and Drill Needs - 


Companies producing new items, switchij 


. to different material specifications, on old ar : jj 
Bnew products, can take advantage of iy 
| detailed knowledge of the Besly Servi te: 
man in the application of drills and | te / 


taps to today’s new working conditions. Ais pee 
= < “i uy 7 l eS, + J 
[rained in factory and field in tool , 


UNSURPASSED AGE 
. . . AT EVERY ki 
design and job applications, he can 









Microcentric CHAMFER 
Micro finish, concentric 
to tenths of thousands 
Cuts freely and to size 
without burring or weld 
ing 


4ca Solid Ground 
= THREAD FORM 
pes OR For angle and lead ac 
curacy, eliminates gaug- 
ing problems and con 
trol of pitch diameter to 
tenths of thousondths 


RY, 
C) “Right” ROCKWELL 


Taps pre-inspected for 


help to speed the transition by giving 
you tools the way you specify them 


.when you need them. Then, 


the right tools—plus Besly’s con- 


} sistent quality tap-to-tap— 


helps you maintain or even re- 


eee ee nme 


duce present tool costs. Save 





time — save money — 





— Rockwell hoard It's New.. 
ask Besly! It's Free! 
. ia ; - This new Tapping Manual 
r the wee Mirror Finish FLUTES contains latest data on 
j WS Correct design to pro- ° $ s “ 
mb) vide freer chip flow and tap selection and appli- 
longer tap life cation and best tapping 
per" procedures. Prepared by 
| shop men for shop men. 
ove lo} feces bgapt a Top fits and drills sizes 
qvuare on shon ’ ° ° 
asi!’ correctly in chucks and ore listed. Write today 
holders. No wobble to on your business letter- 
pu couse oversize holes head for your copy. 
Il-us 
ning 
—_ 
% QO) ) 
. :)) ee 
eee 
; BESLY-TITAN a 
“e’ TAPS —the world's TWIST DRITLS AND ABRASIVE WHEETS CRINDERS thot re- 
SF most occurote top REAMERS—Complete AND~D+6Cs duce costs on evety 
C0. 4  —- ne for every need ndividually forms type ot-ewrloce 
_— loted fo b 
, 2 : . ‘ y ' arinding 
No ARLE SESLY & COMPANY Factory: Beloit, Wisconsin 


’ 6516 Detroit Ave., Cleveland 2, Ohio 
oa et © Chicago 6, Illinois 7376 Grand River Ave., Detroit 4, Michigan 
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many times—ang YOu can re-dress 
center every flies get a 990d-as-ney 
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Half-Centers 
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Gorham “M-40-U” ALLOY CENTERS 


| LAST'THREE TO TEN TIMES LONGER 












the i 
Precision Production 

° 

that Stay true longer mn 


Here nter that outlasts high throughout the life of the center. These 
- und other ferrous and centers require only a cleanup grind when Vite @avhom canter Galtee 
ion-fe 
* oy centers from 3 to wear finally occurs, and many cleanup grinds gives full description, di- 
me 2 it shows wear—and can be made without loss of wear-resistant mensions and prices. Send 
Mou « ss it countiess times! properties, since the "M-40-U" alloy is 


for your free copy today. 
actually a deep core, rather than a clad 
al alloy developed by ; 
Borh or applied tip. 
r use as a wear, heat 


PO OT SES"S Gorham TOOL COMPANY o= 


after which the entire 


* 1. Thus, the wear material. | © ““EVERYTHING IN STANDARD OR SPECIAL CUTTING TOOLS” 
14407 WOODROW WILSON + DETROIT 3, MICHIGAN 








by the tough shank steel 
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....WITH THIS SIMPLE, RUGGED, 
LOW COST AIR CYLINDER! 


The pressure for production is on! Manufacturers everywhere 
find it increasingly difficult to keep pace with the demands 
of the day. But there is a way—a brand new way requiring 
no addition to manpower, no addition to plant facilities, 
The answer? Remarkable Bendix-Westinghouse Robotair 
Industrial Controls. With their wide range of applications, 
Robotair controls offer you amazing improvements in pro- 
duction speed and economy through increased productivity 
of man and machine at unbelievably low initial cost. Robotair 
units are available as original equipment for machinery 
manufacturers or for easy installation on shop equipment, 

















Send today for an informative booklet and find 
out how you can cut costs, speed production 
with Robotair! Address Bendix-Westinghous« 
Automotive Air Brake Co., Dept. H, Elyria, Ohio. 


FOR HOLDING, CLAMPING, BENDING, SWEDGING, STAKING, RIVET 










CHECK 
| THESE FEATURES: 





















%* Frictionless 

% Leakproof 

*% 100% efficient for total life 

*% No oilers or filters needed 

% Holding pressures up to 5000 Ibs. 

% Diaphragm has rolling action and 
exceptionally long life 

% Made from high grade steel stamp- 
ing—all metal parts cadmium plated 

% Chrome Molybdenum Steel Push Rod 
heat-treated for maximum toughness 

* 


Easily installed 
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Four Rotochambers installed on the fix- Installation of Rotochambers on '7is wale’ 








Bendix-Westinghouse Automotive ture in this spot welding operation re- test operation for engine castir 9s el!™ 
Air Broke Company placed cumbersome hand clamps, saving nated hand operated fixtures, thereby 

Elyria, Ohio . z a ; : ods 

time, greatly reducing operator fatigue. speeding inspection and cutti'9 6 
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Above: Counterboring a hole in 
@ cast iron machine base. Uni- 
formity of chips indicates free- 
cutting action; chip disposal is 
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aided by wide flutes. And when 





the operation is finished the cut- 











ter is removed from the holder ; ae 














with a simple twist of the wrist. 




















here's no wedging action in Continental positive drive that practically is indestructible. 


ndard Drive Counterbores. Cutters are remov- Double bearing areas in the drive assure rigidity 


from the holder with a simple twist of and proper alignment of cutters and holders. 


id 


wrist, even after the toughest cuts. Double Continental Counterbores are available indi- 


ng lugs on the cutters engage double vidually or in sets that include holders, cutters, 


= eR Ae 


‘ments in the holders to give a balanced, countersinks and pilots in practical size ranges. 


i 


Continental Coun- 
terbore Sets, avail- 
able in your choice 
of three sizes, are 
fully described in 
Bulletin D27161. 
Send for your copy. 
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